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PREFACE TO THE FIRST EDITION. 



The author commenced the inquiries recorded in the following 
pages under the belief that important additions to medical know- 
ledge are not to be made so much by ingenious theories, or 
novel speculations, as by the modest and slow, but certain, method 
of observation and induction. He had no favourite doctrines to 
maintain, no prejudices to gratify. His only desire was faithfully 
to record the facts which he' saw, and what appeared to him the 
legitimate inferences from these facts. The result is certainly 
different from his expectations. By following the progress of 
many cases of phlebitis, by applying the test of experiment, and 
by carefully examining the records of medicine, he has arrived at 
conclusions different from the views generally entertained. With 
the difiSdence which the consciousness of peculiar opinions should 
create, yet, with a confidence which demonstration alone can justify, 
he has from time to time made known through the press such facts 
as appeared to him to be established. These he has been induced, 
though with hesitation, to reproduce, in a connected and uniform 
shape ; and, along with them, he presents the theory which, by the 
force of these facts, he was unexpectedly led to form, and for 
which he now entreats the candid consideration of the reader. 



Calcutta, 1834. 



NOTE TO THE SECOND EDITION. 



The above sentences contain the substance of the Preface to the 
following Treatise as printed first in Calcutta in 1831, and after- 
wards in a more extended form in the Calcutta Medical Journal in 
1834. While the author was still absent in India, the First Part 
was reprinted in London about ten years ago. To that he has 
now added a reprint of the Second Part, on the Diseases of Vessels, 
with a few of the drawings in explanation of his views. 

a 

Edikburoh, AprU 1S58. 



DESCRIPTION OF THE ENGRAVING. 



Fig. 1 illustrates the course of phlebitis in tlie arm after venesection, and the 
8ahitary efforts of nature to stop the progress of the disease at b. The wound 
was made in the median basilic vein, which inflamed, and an abscess formed at/. 
As the disease advanced, the consolidated blood at h and at c was broken down 
and converted into pus : this change was seen in progress at c. The abscess 
ftointed at a, and the patient died from the constitutional efifects. 

Fig. 2. Fatal case of phlebitis produced by an attempt to heal a varicose 
ulcer in the leg, by opening tlio vein, and healing the wound by granulations. 
See Case, page 354. 

Fig. 3. Plilobitis occurring from the formation of an abscess, when Uie stump 
of an amputated limb had nearly healed. See page 342. 

Fig. 4. Consolidation of blood in a vein from the irritation of a ligature. See 
page 335. 

Figs. 5 and 6. The efifects of a strong ligature applied to the femoral vein, 
artery, and popliteal nerve, in a man who died two days after the amputation 
of his leg. From tlio severity and continuance of the cause, the inflammation 
in the vein had rapidly passed on to the suppurating stage ; while the artery had 
consolidated portions of blood at its extremity. See page 369. 

Fig. 7. Example of the rupture of the descending portion of an aorta at 6, by 
|>ercussion. See page 319. 

Fig. 8. Phlebolites : a, c, common forms ; &, as frequently found, surrounded 
with a coagulum of blood; and r/, one divided, shewing its laminated structure. 
Sec page 337. 
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PATHOLOGY 



OF THE 



BLOOD AND ITS CONTAINING VESSELS. 



PRELIMINARY OBSERVATIONS. 

The ancient Philosophers and Physicians being in a great measure 
Ignorant of anatomy, and prejudiced against dissection, confined their 
observations to the phenomena of the living body ; and the humours 
or fluid parts of the body were held by them to possess a direct 
and peculiar influence on the healthy and morbid states of the sys- 
tem. Such opinions appear to have been first promulgated by the 
Brahmuns of Hindustan, at an uncertain, though very remote, pe« 
riod of antiquity; and to have been afterwards adopted by the 
Egyptian priests, and Grecian physicians. The tenets of this system 
were further expounded and reduced to a more regular form of 
doctrine, by Galen ; and, supported as they were by his genius, 
eloquence, and learning, they were for a long period generally re- 
ceived in the West, having successfully withstood the feeble attacks 
made against some of their imperfections, by the Arabian physi- 
cians. After the restoration of learning in Europe, the same sys- 
tem was incorporated with the principles of the chemical physicians, 
and continued to flourish in our schools to the beginning of the 
eighteenth century ; it is still indeed the medical doctrine of a 
large proportion of mankind. 

In accordance with this theory, four elements of the world were 

B 



2 PEELIMINARY OBSERVATIONS. 

recognised : — fire, air, earth, and water, endowed with the qualities 
of heat, cold, dryness, and humidity. The body again was con- 
sidered as a microcosm, formed of four humours, — the blood, lymph, 
bile, and atrabile, by which it possessed the same qualities as the 
elements of the world, with their corresponding temperaments ; 
and it was held to be tenanted by the vegetative, sensient, and rational 
souls, which manifested themselves through the agency of the natu- 
ral, vital, and animal spirits. 

In disease the morbific cause was supposed to act exclusively on 
the fluids ; and the symptoms being interpreted upon the theory 
of these humours, more attention was given to the explanation of 
particular phenomena, in proportion as the hypothesis assumed 
seemed more readily to supply a reason for such appearances : — 
Other circumstances in the course of disease were negected, probably 
from not being so easily accounted for. 

The development and course of the symptoms in different dis- 
eases were also supposed to be produced by changes in the hu- 
mours ; and the terms crudity, coction, and evacuation of the mor- 
bific matter, were used to express such supposed changes. In the 
first stage of disease the deleterious or peccant matter was not sup- 
posed to have undergone any change in the body, and was therefore 
called crude f as nature assumed the ascendancy, coction took place; 
and when the morbid matter was rendered mobile, it was either evac- 
uated by the dejections, urine, prespiration, &c. or formed central 
deposites, by which the nature, duration, and result of the disease was 
judged of. In this case the balance of the system was restored, or 
the peccant matter in the humours was elaborated, and its charac- 
ter developed. When this coction was imperfect, one disease might 
be changed into another, by the transformation or emanation of the 
noxious humour. 

In this system the morbid alterations of the solids were generally 
wholly overlooked, or considered as accidental occurrences; the 
names of diseases were in consequence considered according to 
the fluids supposed to be affected ; so that a disease of the liver, 
peritoneum, or circulating organs, was not considered as an affection 
of the tissue of the organ, but as seated in the bile, the lymph, or 
the blood. When such explanations did not appear satisfactory, the 
disease was named by a collective appellation, and connected with 
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the theory by a subsidiary hypothesis ; by which laxity of procedure, 
the appearances in the dead body were supposed to confirm the 
theory. The transfusions of the bile upon the abdominal viscera 
after death, for example, proved its being in excess ; tubercles were 
coagula of lymph ; organic alterations proved increased viscidity of 
the humours, and dropsies the dissolution of the blood. 

This fanciful theory led the ancients to suppose that inflam- 
mation was produced by a stagnation of the blood in a part, the 
quantity conveyed thither being larger than that which is returned. 
Mustelanus * and Billenus t believed that such obstructions in 
the vessels were the only, or at least the principal, cause of inflam-« 
mation* 

EtmuUerus, who is styled in the title-page of his works i as ** prac- 
tius per omnem Europiam celeberrimus,'^ gave a like explanation of 
the symptoms of inflammation. He supposed that the redness, heat, 
swelling, and pain, were either produced from the sense of disten- 
tion of the fibres of the vessels and their nerves, from throbbing or 
rebounding of the blood when disappointed in its passage, or from 
the pricking, caused by the sharp salts when struggling, and tend- 
ing to suppuration.§ 

Harvey appears to have been the first of the modems who pos- 
sessed a distinct conception of the nature of the blood's composition ; 
for in his treatise, ** De Generatione,'* he speaks of its coagulation or 
separation into fibrous and serous parts, by exposure to the air. 
He describes a third substance, occupying the upper part of the 
crassamentum, which resembles jelly, mucilage, or albumen of the 
egg, which he names mucilage, and supposes to be a constitu- 
ent part of the blood the most abounding with spirit. The same 
great author discovered the property which the albumen of the 
blood possesses of being coagulated by heat, a fact which was 
more accurately stated by Lower in his Treatise on the Heart, || and 
by Willis. IT Some new facts were discovered by Malpighi, ** Bo- 

• Opera Omnia, Genevse, 1716. 

t Fundamenta Medicinae vera, 1685. 

I Amsterdam edition. 

§ Practice of Physic abridged and translated, London^ 1703, 353. 

tl 1657, p. 6. T Op. torn. p. 72. *♦ Op. De Polypis Cordis. 
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relli, • and Mr. Boyle ; and Leuwenhoeck, f in liis letters to the 
secretary to the Royal Society, describes the red globules of the 
blood, which he had discovered by the assistance of the microscope. 

The celebrated Herman Boerhaave adopted these ancient opin- 
ions ; and the ability with which he enforced them explains why 
they were so long afterwards believed. He supposed that the cause 
of disease was either a thickness, a preternatural thinness, or an acri- 
mony of an humour, which required for its cure to be diluted, thick- 
ened, or sweetened ; or he held that there was an obstruction or 
tension to be removed, a relaxation to be fortified, an impetuosity 
of movement to be calmed, a plethora to be diminished, &c. 

In practice he followed the principles of Hippocrates, and his the- 
ories present a plausible conciliation of all those then in vogue ; 
more especially of the chemical and mathematical sects. The con- 
clusions he came to from these principles of practice, are in general 
vague, indistinct, and often erroneous ; and were peculiarly defec- 
tive with respect to the vital powers of the body. His descriptions 
are without that circumstantial detail that is always so necessary 
in the relation of the course of disease, and his great work required 
the elaborate commentary of his pupil Van Swieten to render it in- 
telligible. 

Boerhaave attended particularly to the nature and properties of 
the blood ; and appears to have set much store by the microscopical 
observations of Leuwenhoeck, who described the red globules of the 
blood as consisting of six serous or colourless globules, which pass 
through capillaries that cannot be distinguished. He explains in- 
flammation as the effect of an obstruction of the arteries situated 
at the extremities of the red and commencement of the white ves- 
sels, which he calls " error loci.'* In this diseased state, the small 
vessels, which in health only convey the minute globules or colour- 
less part of the blood are choaked up by the large red globules, which 
insinuate themselves into these vessels. This produces an accu- 
mulation of blood in the part, and is the immediate cause of the 
redness and swelling ; an effort of nature to overcome the obstruc- 
tion, produces the increased action in the heart, and velocity of the 
circulatioQ ; while the increased sensibility and friction of the 

• De Motu animal, pref. 132. f 1673. 
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blood against the sides of the vessels, explains the pain and heat 
in the inflamed part. 

The obstruction in the vessels of a part he supposed to be the ef- 
fecty either of an increase in the density of the blood, or of a dimin- 
ution in the diameter of the vessel. In cases of inflammation one 
cause only may be present, while in other cases, both causes influ- 
ence the development of the symptoms. 

Boerhaave supposed that resolution took place by a retrograde 
movement of the globules of blood in the obstructed vessels, by 
which they passed into larger canals, after which the symptoms of 
the inflammation disappeared. As the object of the physician is 
to obtain this salutary result, he recommended large and repeat* 
ed bleedings. 

It would be unnecessary to devote much space to prove the fiilse 
views contained in this ingenious theory, which seems to explain 
the difierent symptoms so satisfactorily ; but, when it is considered 
that such varieties in the blood-globules do not exist ; when we see 
that no signs of inflammation are produced by the application of a 
ligature around a limb ; when we discover that the laws of mathe- 
matics are inapplicable to the consideration of an organic structure ; 
and when we find that such friction as Boerhaave supposed, can- 
not produce heat, and that no retrograde movements take place in 
the minute vessels, the whole of his theory must be considered in- 
correct. 

The therapeutical principles of the humoral pathologists were 
directed to change the quantity or quality of the fluids ; and as 
plethora and cacochymia were held the two great causes of disease^ 
venesection was constantly employed to attenuate the consistency 
of the blood, to remove the morbific matter which it contained, and 
to enable the system to renew the healthy state of this important 
fluid. With a similar intent, cathartics, sudorifics, and diuretics 
were freely administered. Medicines, again, were frequently order- 
ed with a view to inspissate or to attenuate the blood ; and diet* 
drinks were administered in great quantities, in order to alter its 
qualities. Much reliance was placed on the powers of nature, and 
critical evacuations were expected with solicitude. These were 
principally looked for in the urine, the sweat, &c. 

But the therapeutical means of the humoral school were not con- 
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fined to the removal of disease : they were generally had recourse 
to freely for the purpose of preventing its invasion. Periodical 
bleedings and purgatives were employed to ensure the continuance 
of good health ; and in many countries of Asia, as well as of £u- 
rope, the poorer classes still employ these evacuants at the spring 
and fall of the year for this purpose. 

Besides leading to such false doctrine, the Humoral Pathology 
had a most pernicious influence on the advancement of Medicine ; 
as it induced its followers to trust to the uncertain and imperfect 
light which imagination sheds upon this difficult science, rather than 
to rely on the slow and only sure method of discovery, by the study 
of anatomy and physiology, the practical observation of disease, and 
the deduction of legitimate conclusions from the facts observed* 

These ancient opinions, so pernicious, and so generally believed 
and acted upon, were first called in question by Prosper Alpinus, 
and exposed by the genius and eloquence of Baglivi ; Frederick 
Hofiman, however, was the writer who may be said to have brought 
the humoral system into the greatest disrepute* He considered the 
solid constituents of the animal economy as the most elementary 
vehicle ; that they were alone endowed with life, and were the pri« 
mary seat of disease. The fluids were considered by him as merely 
consequences and necessary efiects of the changes which the 
solids undeigo, and he hence called them the ** solidum vivens ;*' 
and supposed that it was the action of this principle upon the 
fibres, that gave them the energy and activity, by which their mo- 
tions are performed. He admitted the sensibility and irritability of 
\he solids as the basis of his system, and the corruption of the hu- 
mours as a principle of irritation. These opinions were strengthened 
by the writings of Stahl, who flourished at the commencement of 
the eighteenth century. 

The celebrated CuUen exposed many of the errors of the humoral 
pathologists, then taught in the schools ; and improved upon the 
opinions of Hofiman and Stahl. He supposed the human body to 
be composed of animated organs, regulated by the laws of life, and 
superintended by an immediate principle, which acted wisely for the 
retaining of health by correcting deviations and supplying deficien- 
cies ; not from any knowledge and choice of tli e means, but through 
a preestablished relation between the changes produced, and the mo- 
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tioDs required, for the preservation of health* This priDciple» in its va- 
rious ramifications, regulated every part of his *^ Theory of Medicine." 
The action or the torpor of the extreme arteries chiefly influ- 
enced the motions which the living principle regulated, and which he 
supposed depended on the nervous system, having no connexion 
with the blood. In accordance with this theory CuUen supposed 
the proximate cause of inflammation to be a spasm of the extreme 
vessels. The eloquence with which he supported his opinions, the 
justness of many of his pathological views, and the authority of his 
name, led to its general adoption. 

Haller proved the fallacy of Boerhaave's Theory of Inflammation^ 
by a set of able experiments ; he supposed that phlegmon was only 
a transudation and extravasation of blood into the cellular tissue, as 
in bruises, accompanied with fever.* But this opinion is disproved 
by the fact of no such extravasation appearing in the eye, where 
it would be seen, or in inflammation of other tissues when tha 
disease disappears by resolution. 

Macbride and Flatner supposed that the oscillations in the ves- 
sels were increased in inflammation, followed by a state of relaxa- 
tion ; hence, the blood accumulated in the arteries of the part ex- 
tended to the veins, and was extravasated into the cellular tissue 
through the enlarged pores. 

From the experiments of Haller, which showed that the small 
veins were more irritable than the arteries, Dr. Marmers supposed 
that when an irritation was applied to a part, the veins contracted 
more than the arteries in which the blood accumulated ; increasing 
the resistance, producing tension and swelling, and increasing the 
impetus of the blood to the part. As the blood does not pass 
freely into the veins, it dilates the lateral vessels and their exhalent. 
orifices, and so produces swelling, heat, and pain.f 

Vacca believed the action of inflamed vessels to be diminished, 
or to be proportionally less than those of the trunk from which 
they are derived. Dr. A. F. Wilson Fhilip proposed the same ex- 
planation ; and by a luminous description, rendered the theory more, 
generally acceptable. He supposed the debility of the capillaries to 
be followed by an increased action of the larger vessels, which termi- 

* £leinenta Phys. torn. I. p. 35. Opuscul. Pathol, p. 28. 

t See his Thesis sistens theoriam inflammationis, Gotting. 1792, p. 17. 
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nates as soon as the capillaries are so far excited, and the large ves- 
sels so far weakened, by the preternatural action of the latter, that 
the power of the capillaries is in due proportion to the vis a tergo* 

In the present day the most generally received opinion supposes 
inflammation to consist in a morbidly increased action of the vessels 
leading to an inflamed part, with a dilatation of the vessels of the 
part itself. 

The great error which the ancient philosophers committed was 
in endeavouring to determine fundamental properties of matter, and 
in searching out the cause and effects of disease, without making 
the necessary examination of the structure and functions of the 
body of which they treated ; and the long and continual application of 
such experience to the explanation of the nature of disease. This 
slow but certain course was neglected by the ancients. Their in- 
dustry was exercised in theorising on a subject, difficult and 
very imperfectly known, and their fancies were much oftener em- 
ployed than their understanding and reasoning fitculties, in build- 
ing their theories. Another great objection to the above systems is 
tlieirexclusiveness,theirconfiningvitality to the solids, and denying 
it to the fluids, which perform such important offices in the animal 
economy, and form such a large proportion of the bulk of the body. 
The blood thus considered as destitute of vitality, was believed to 
act in the system as a mere agent, and to have consequently but an 
insignificant effect on health and disease. Such partial views have 
acted most perniciously in the advancement of science. How often 
do we find, in the instructive pages of the history of medicine, 
** that the simple explanation had been long unobserved, or misun- 
derstood, which can only be accounted for by the imperceptible 
lightness as well as strength of the chains which authority had im- 
posed on the mind." But granting the number and reputation of 
those who do not allow vitality to the blood, may we not justly 
ask: Has their experience been more extensive, their attention more 
continued, their perseverance more unwearied, or do they possess 
minds more acute, and information more extensive than those who 
have believed in its vitality — than Harvey or Hunter ? The latter 
great philosopher, after much thought, and in opposition to his habits 
and prejudices, but with that native energy of mind for which he was 
so remarkably distinguished, concluded that the blood is vital. The 
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great Harvey, by a process of reasoning which resembled, and in 
some particulars surpassed, that which was afterwards unconsciously 
employed by Hunter, arrived at the same conclusion re£^rding the 
vitality of the blood* The ardour with which Harvey pursued his 
experiments on the vascular system, and the pre-eminent success 
with which his exertions were crowned, seem to have led him to 
suppose that the blood performs more important offices than our in- 
creased knowledge of the nervous system leads us to allow : '* Idio- 
que concludimus," says he, ^'^anguinem per se vivere et nutrire; 
nulloque modo ab alia aliqua corporis parte vel priore vel prsestan- 
tiore dependet." * 

With the information we now possess on the Science of Medicine, 
it would appear that organic bodies consist of solids and fluids, 
the first possessing mechanical, chemical, and vital principles, in 
which the second in a certain degree participate ; and it was by al- 
lowing one or more, and rejecting others of these properties, that 
the ancients fell into many of^ their erroneous speculations concern- 
ing the functions of the body. It is only after making due allow- 
ance for these principles, that an approximation is made to the 
truih. It would be requisite to know the degree of elasticity of the 
vessels, their size, and different anastomoses, the force and tenacity 
of the blood, the number and disposition of valves, &c* before the 
mechanical principles of the circulation of the blood could be exactly 
defined and explained by the laws of hydrostatics ; just as the im- 
portant changes which take place in the stomach, kidneys, capillary 
vessels, &c. cannot be explained on chemical principles alone, with- 
out allowing also for the influence of vital actions in their produc- 
tion. 

In extant accounts of vascular diseases, I believe there is still 
wanting a description of the changes in the blood, which it is the 
intention of the following Treatise, in a certain degree, to supply. 
This desideratum seems to be indicated by the following short 
sketch of the history and present state of our knowledge of the 
diseases of the vascular system. 

The writings of the best medical authors for many ages consisted 
almost entirely of speculation, based upon a knowledge of some pe- 

• Opera Lugd. Batav. 1737, de Generatione, ex. 51, p. 205. 
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culiar facts or on certain trains of reasoning; and there.issuchalove 
of the marvellousy the natural result of ignorance, in the writings 
of most of the older authors, that it is very difficult to discover the 
extent of their knowledge of diseased structure. Their descriptions 
are imperfect, their definitions vague and defective, and their rea- 
soning on the false principles they assume is generally most unsatis- 
factory. These led them to approximate diseases altogether distinct in 
their nature, and to refer others to false causes. Hence the unsatis- 
factory information we find in ancient writings, of some most fre- 
quent and dangerous diseases ; which can only be explained by 
the prevalent ignorance of anatomy and pathology, and the want 
of close and long continued observation. 

The history of Phlebitis presents us with an example of such a 
fact ; though we have every reason to believe that it was of as frequent 
occurrence in the most ancient times, as at present, still it is only 
very lately that its nature has been properly understood. In the 
Sursutoh, an esteemed Sanscrit work, and probably the most an- 
cient medical record in existence, it is stated that if severe pain be 
felt, as if fire had been applied, on opening a vein, warm ghee, 
&c., should be rubbed over the part. This probably referred to 
the example in which the nerve was wounded, but may also apply 
to inflammation subsequent on wounding veins. 

We have every reason to suppose that the inflammation of veins 
not unfrequentlj occurred in the practice of the ancients as among 
the modems. In the writings of the more modem of the ancient au- 
thors we have proofs that the occurrence of inflammation in veins 
bad been observed ; it was referred to an anomalous class of dis- 
eases ; such cases can now be distinguished as varieties of the appear- 
ances and consequences of phlebitis. In the works of Aretaeus a 
case is related of the inflammation of the vena cava, and the symptoms 
by which it is to be known, are indicated,* Hildanus gives the 
description of a case of extensive inflammation of the arm after 
blood-letting, in which the vein seemed to have participated, f 

At this period venesection was considered as an important opera- 
tion, that required much experience and intelligence for its proper 

* De Causes et Signis acutorum Morborum, ch. 8, lib. 2. 
t Cent. ch. iv. p. 343. 
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performance* The occurrence of any anfortunate consequence was 
imputed to a want of skill; and authors, even the most accurate, 
might indicate but were little inclined to be particular in the de- 
scription of what was considered as proving a want of knowledge in 
their profession. An example of an unfavourable result of venesec- 
tion occurred in the practice of Marechal, Surgeon to the King 
of France, and founder of the Royal Academy of Sui^ery of France, 
1696, which had a most unfavourable effect upon his professional 
reputation : '' Cette grande vogue se soutient sans echec jusqu'a 
I'epoque d'une saignee suivie d*accidens auxquels on attribua trop 
legerement la mort d*un seigneur etranger." * 

The observing and sagacious Pare has left proofs of his ignorance 
of the true nature of phlebitis ; for the passage in his interesting 
works, which would seem to have referred to this disease, is so ob- 
scure, and he seems so much wedded to preconceived notions, 
that we are left in great doubt as to the nature of the case he 
has related of Mademoiselle Courtin, who was bled from the arm, 
which inflamed and became gangrenous. The accident which oc- 
curred to King Charles IX. after bleeding, is considered as a 
case of phlebitis. He was bled for fever, and when the vein was 
opened, the king cried out £rom a very severe pain, produced by the 
wounding of a nerve. " The arm became very much swollen, the 
joint could be moved with difficulty, and the whole arm was very 
painful. A piece of basilicon plaster was placed over the wound, 
so as to produce adhesion, and over all the arm compresses imbibed 
with oxycrat, with an expulsive bandage commencing from the 
wrist-joint to the shoulder, for assisting the determination of the 
blood and ** spirits " to the centre of the body, lest there should 
take place too great inflammatory Auction of muscles, or other acci- 
dents. Some medicines were given for diminishing the pain, and 
preventing the bad effects which generally follow the wounding of 
nerves." After having for three months a stiffness in the movement 
ef the elbow-joint, the king recovered completely, f 

Sydenham, in his observations on acute diseases, gives the follow- 
ipg accurate account of the progress o( a case of phlebitis ; which, 

* Memoires dc rAcademie de Cbinirgie, torn. 2, p. 23, Noov. ed. Paris, 1819. 
t (Euvres d^Ambroise Pare : des plaies en porticulicr, lib. x. ch. 41. 
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in accordance with the received opinion, he supposed to be the 
symptoms produced by the puncture of a tendon* This did not 
render less accurate the account of the case, which he gives in the 
following words : Quandoquidem vero hujus morbi curatio in repe- 
tita vensesectione fere tota stat, quae tamen ab imperitis chirurgis, 
et nescio quibus medicastris in locis ab oppidis populosioribus 
longe dissitis celebrata, miseros a '' punctura tendinuro/' in artiis 
amittendiy atque adeo in vitse magnum discrimen saepissime conji- 
cit ; non e re fore duxi, rationem huic malo succurendi, si forte 
fortuna impingatur hie subnectere* Qui vero punctura hujusmodi 
plectuntur, dolorem non statim sentiunt, sed duodecim horis post 
plebotomiara se eodem affici conqueruntur, non tam in orificio nuper 
factOy quam in partibus ad axillara tendentibus, ubi tandem dolor 
se figit, et tunc maxime percipitur cum brachium extenditur; 
attamen Isesa pars tumore admodum insigni non afficitur, eodem 
avellanse magnitudinem vix superanti, sed ex orificio humor aqueus 
vel ichor quidam jugiter distillate quod quidem prsecipuum punc- 
turse tendinis diagnosticum est habendum* * 

The above passage affords a convincing proof of the care with 
which this great physician observed and noted the causes of disease; 
and although the conclusion which he drew was not correct, it affords, 
with the experience of future authors, the first accurate account on 
record of the progress of phlebitis : ** The patient did not immedi-* 
ately feel pain, which commenced twelve hours after the venesection, 
and it was not so much felt in the wound as in the parts nearer the 
armpit, where the pain became fixed, and was increased by extend-* 
ing the arm." The ichor continually flowed from the orifice in the 
vein, which Sydenham considers the chief sign of the pricked ten-* 
don ; although this, then the universally received opinion, might 
have naturally led him to attach less importance to the symp-* 
toms, and to suppose some of the peculiar effects of phlebitis 
to have been the cause of the danger of certain operations, as has 
been done by later investigators, when Pathology was more culti- 
vated and better known. 

The sagacious Dionis, in his Lectures on Operative Surgery, f 

^ • Opera Medics, Genev. 1716, sect. 6, ch. 3, p. 167. 
t Cours d*Operation8 de Chirui^e. 
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affords proofs of his liaying seen cases of phlebitis : at page 678 he 
states that ecchymosed blood round the opening in the vein, or ex- 
travasated blood, sometimes forms a small abscess, which suppurates 
by the opening made in bleeding. This is produced by the person 
using the arm too soon after bleeding, which produces an extrava- 
sation between the skin and the vein. " In persons of a plethoric 
habit, ecchymosis sometimes occurs in parts abounding in humours, 
which are ready to deposit themselves upon any part of the body, 
and flow into the parts emptied by the bleeding. Next day the 
arm is painful, and is swelled to a great size, and sometimes the 
inflammation is so acute, that unless proper remedies are employed, 
gangrene is produced the second day, and the patient dies the third. 
Such an accident occurred to the wife of an officer in the service of 
the Queen ; and a few months after, the duke of Saint Simon having 
been bled by one of the most expert surgeons of Paris, a fluctua- 
tion formed in the arm, which terminated by an abscess ; but this 
being opened, he was cured in three weeks." * 

The treatment he recommends is, to turn the humour, by a lai^e 
bleeding from the other arm, by cordials internally, and by apply- 
ing remedies to the part capable of arresting the course of the 
humours, so as to resolve and to defend it from them. The bad 
effects of bleeding Dionis supposed to be the consequence of 
wounding a nerve, or a tendon. 

The interesting letters of the accurate and judicious Morgagni 
prove that he had met with phlebitis without being aware of the 
importance of the disease, or of its real nature. Thus in the history 
of the dissection of a female who died 15 days after a severe injury 
of the loins and pelvis, he found the following appearances : — 

'* Cordis auricula dextera, et cava inferior vena, concretiones, non 
sine multa alba substantia, polyposas habuere: quales uterque 
etiam ventriculus sed multo crassiorem sinistro. Iliaca igitur vena 
dextera aequo erat latior; at sinistra, ej usque rami, tenues adeo et 
pallentes, lit rem nunquam antea a me visam miratus, cavse imum 
truncum aperuerim. Quo facto, vel magis miratus sum. Nam pro 
iliaca ejus venae ostia lineam inveni, ipsius coalitum indicantem, qua 
in linea duo aut tres parva erant oscula, cum iliaca vena communi- 

♦ Loc. Cit. p. 680. 
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cantia* Quam cum secundum longitudinem incidissem, et prseter 
filamenta polyposa, quemdam fibrarum quasi fasciculum introrsum 
extantem conspexissem ; mox facile animadverti venae parietes ab 
uno latere inter se coaluisse, sicque eum fasciculum mentiri, cujus 
species, manu utraque parietes distrahendo, neque enim perdifficilis 
erat sejunctio, prorsus evanescebat. Vena autem, sinistras arteriae 
socia, tertia saltern parte angustior apparuit quam dexterse : 
et quamvis compKcatos et coalescere incipientes parietes non babe- 
rety habebat tamen inter tunicas nigrum quasi sanguinem et san- 
guinem fortassis, sed a longo, ut videbatur, tempore concretum." * 
Mr* O'Halloran t gives a good description of the disease under 
the name a species of grangrene subsequent on phlebotomy. The 
person in this case felt more pain than usual at the time of the 
operation, and next day the orifice felt sore. On the fifth day he 
was feverish with a husky cough, and the arm was slightly swollen, 
with a reddish streak over the biceps, reaching to the shoulder. 
This judicious and experienced surgeon bled him in the other arm, 
and ordered stupes and poultices, of the warm kind, to be applied 
to the affected part ; but told the people that he apprehended 
'^ things would not go right, as there was not a sufficient degree of 
inflammation in the parts to form matter, and too much to expect 
it would disperse." The hand and forearm became oedema tons, and 
cold ; the pulse very quick, and the cough short and troublesome. 
In this BtBie he made many profound incisions in the arm near the 
bend, each an inch long, about half an inch distant from each 
other. The corpus adiposum was found swelled and spongy, so 
that at the depth of an inch he had not pervaded it ; and water as 
clear as crystal flowed from the wounds. Three more ranges of in- 
cision were made higher up, and from one of the incisions, over the 
biceps muscle, a table-spoonful of pu^ spurted out of the orifice. 
From this time the dangerous symptoms disappeared. The hot 
stupes, warm dressings, tonics, and stimulants were continued, and 
the man recovered. 



* De Sedib. et Causis Morb. ep. 56, art 10, torn. 7, p. 93. See also ep. 53, 
torn. 6, art. 37, p. 536. Nova editio Lutetiae. 

f A complete treatise on Grangrene and Sphacelus, with a new method of 
amputation, Lond, 1765, ch. 8, obs. 28, p. 93. 
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While these cases indicate the occasional occurrence of phlebitis^ 
they prove the ignorance of even the most accurate authors regard- 
ing the real nature of this peculiar and dangerous disease. It was 
reserved for the genius of John Hunter to discover the true nature 
of phlebitis, and to draw the attenticm of the profession to the dis- 
ease. * Unfettered by the opinions of others, he carefully investi* 
gated Nature in her diseased state, by which means he arrived at 
discoveries without always being aware of their importance. His 
short essay on the Inflammation of Veins affords a curious example 
of this fact* His attention was first directed to the subject by ob« 
serving its occurrence after bleeding in the horse, and from analogy 
he was led to examine the same causes when applied to man. The 
cases he related proved the accuracy of his suggestions, and drew the 
attention of the profession to the nature, the frequency, and the im- 
pbrtance of the new disease he had discovered. Sasse and Meckel, 
soon after the essay of Hunter, published an interesting work on 
inflammation of veins, which more fully directed the attention of 
the profession on the Continent of Europe to the subject, f 

Mr. Sherwen has related two cases of the inflammation of veins 
which he supposed were produced by the puncture of the nerves in 
phlebotomy. X 

The accuracy of Hunter and Sasse's description was denied by 
many; and the author of the article Saignee in the Encyclopedie 
Methodique supposes that Hunter was wrong in believing the pri- 
mary dangerous symptoms of bleeding to affect the heart ; as the 
pain is very severe in such cases at the time of the operation, and 
therefore he supposes it to be produced by the wounding of nerves or 
tendons. There are certainly cases in which great pain is produced 
in performing the operation of venesection, but such cases are very 
xare, and altogether distinct from what takes place in phlebitis, 
which often only developes itself many days after the operation. 
These distinctions were rendered more evident by subsequent 
authors. Dr. C. S. A» Schwilgue gives a very judicious analysis 
of what had been recorded regarding inflammation of vessels, par- 

* Med. and Philos. Commun. vol. 3, p. 430. 

t Dissert, de vasorum sanguiferorum Inflam. Hal. 1797. 

I Med. and Philos. Commun. vol. 4, p. 210. 
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ticularly that of the veins ; but added nothing to what was then 
known concerning the disease.* Mr. C. Bell t and Mr. Abernethy J 
have recorded interesting cases of inflammation in veins after vene- 
section. 

Mr. Travers divides phlebitis into two kinds, in one of which 
pus is formed, and, by the protracted irritation, putrid fever is pro* 
duced, which ends in exhaustion, from which, however, recoveries 
are sometimes obtained. In the other variety adhesive matter or 
lymph is effused, and the inflammation extends to the trunks of the 
vascular system, and sometimes reaches the heart, producing a ty- 
phoid fever, which is speedily followed by delirium, and always termi- 
nates fatally within a few days. These fatal effects he supposed to be 
produced by the extent of the internal venous surface which inflames 
by continuity, and occasions thedangerous'constitutional symptoms. $ 

Mr. Hodgson supposes that inflammation extends in some i^ 
stances to the inner lining membrane of the heart, and believes that 
the constitutional irritation is the effect produced upon the nervous 
system by the pus which is secreted into the vessel being mixed 
with the circulating blood. He describes the symptoms which 
attend the disease as having a striking resemblance to those of 
typhus fever. || 

M. Breschet translated Mr. Hodgson's excellent work on the dis- 
eases of blood-vessels, to which he added an account of the authors 
who have treated of phlebitis, and gives the history of some inter- 
esting cases. ^ 

Mr. Guthrie supposed the inflammation of veins after ampu- 
tation to be connected with, or, as he believes, to be a consequence of 
a diseased condition of the stump. He divides it into the adhesive 
or healthy ; and the irritative, erysipelatous, or unhealthy. The 
first being seldom observed, is usually cured; the latter is almost in- 
variably fatal. He gives no opinion as to the cause. ** 

* Bibliotheque Medicale, torn. 16| p.. 190. 

t A System of Dissections, voL 2, p. 281. Lond. 1809. 

X Surgical Works, toL 2, p. 147. Lond. 

§ Cooper and Travers* Surgical Essays, vol. 1. Lond. 1818. 

D On Diseases of Arteries and Veins. Lond. 1815. 

T Paris, 1819. 

** Treatise on Gunshot Wounds, chap. 3, p. 299. 
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From the earliest times the attention of surgeons has been direct- 
ed to the study of the manner of arresting hemorrhage, which indeed 
for ages prevented them from removing the smallest tumours or 
performing the simplest operations, by any other means than 
the painful and imperfect assistance of burning irons, styptics, and 
h'gatures round entire members. For the slow but sure method of 
observation and reasoning, they attempted to substitute the meihod 
of procedure by reasoning on preconceived and generally false opin- 
ions ; their ignorance of anatomy and physiology preventing them 
from correcting their errors, and enlarging their views ; so that it is 
only a few years since the true principles of treating wounded 
arteries were discovered. 

For many ages hemorrhage was attempted to be arrested by the 
topical application of such substances as were supposed to possess the 
property of coagulating blood, or contracting the size of the bleed- 
ing vessel ; or of such as, by their sudden action on the living part, re- 
duced it to an inorganic mass, which thus mechanically filled up the 
vessels. But experience proved that such means were entirely in- 
adequate to arrest the flow of blood, and thus to save the life of the 
patient in many such cases. The physician despised the assistance 
to be derived from the natural sciences ; he rested entirely upon 
authority, and was content with merely transcribing from the 
Greek, Roman, and Arabian authors, whose works were considered 
sacred. He was a worshipper of the ancients, at the same time 
intolerant, and considered himself the legitimate representative of 
the old school. 

- It required the genius of Ambrose Pare to discover the simple 
process of securing the bleeding extremity of an artery by a liga- 
ture, as the best means of stopping and preventing the recurrence 
of hemorrhage ; the process he declared was discovered to him by 
the inspiration of God ; but all his authority and experience were 
required to bring it into use in place of the painful and inadequate 
means then usually employed. 

It is a subject of surprise to mark the slow improvement which 
took place in the treatment of bleeding arteries, after the great dis- 
covery of Ambrose Pare ; and this even when anatomy and patho- 
logy were attentively cultivated. The cause was the same as that 
which had so long retarded the improvement of medicine. When 

c 
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the benefit of the ligature began to be perceivefl, it was supposed 
that the artery was obliterated by the swelling of the parts included 
in the thread; painful, and not unfrequently dangerous conse- 
quences were then produced by the irritation, inflammation, and 
ulceration set up in the tissues sought to be included in the noose; 
but the artery being of low vitality, ulcerated before the other 
parts, and secondary hemorrhage then ensued. To prevent this 
the wound was filled with extraneous substances and dressed with 
styptics, which were supposed to possess the property of coagulating 
the blood, coagulation of the blood having been long held the cause 
which checked hemorrhage. Such means however only increased 
the frequency of hemorrhage, and caused the ligature to be rejected 
by many Surgeons. 

Surgeons next supposing that the obliteration of the artery by 
means of the ligature was produced by the coagulation of the blood 
in the vessel, thought that it was only necessary to bring the sides of 
the vessel together with the ligature, and to avoid applying it near 
a large branch, so as to allow a large coagulum to form by the stag- 
nation of the blood. But neither did this procedure answer in all 
cases ; it led to the adoption of large, flat and clumsy ligatures, 
which were farther sources of irritation, ulceration, and secondary 
bleeding. 

The celebrated Desault discovered that a round ligature drawn 
tight upon an artery made a clean cut of its internal coat. This 
was, however, considered unnecessary, and indeed dangerous, by 
weakening the vessel. Other Surgeons included a piece of cork, 
wood, or a roll of linen, to prevent the lesion of the artery in 
the act of tightening the ligature. They likewise fancied that it 
was necessary to retard the ulceration and consequent removal of 
the ligature. 

The little information which was possessed on the efiects of 
the ligature upon living arteries, was first observed by Pro- 
fessor Thomson of Edinburgh, and the result of his experience 
was made public in an able experimental Essay by the late Dr. 
Jones. The experiments here detailed, banished the large thread and 
flat tapes, the reserve ligatures, cylinders of cork, or wood, compres- 
ses, &c., and proved that the security of a ligature was ensured by its 
dividing the middle and internal coats, which it does without danger 
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to the outer. In this state the wounded surfaces quickly adhere ; 
and Dr. Jones showed that the permanent obliteration of an artery 
was affected by the inflammatory adhesion of its internal surfaces. 

Ligatures, it is now agreed, should be as small as possible com- 
mensurate with strength, and applied so as to produce the division of 
the coats of the vessel on which the adhesive inflammation depends. 
When this is accomplished, we seek to lessen the irritation as much 
as possible. One end of the ligature is cut off at the knot, and the 
other brought out at the side where it is nearest the surface. The 
smaller branches of arteries being relatively more fibrous, and pos- 
sessing more vitality, a small ligature will more easily divide their 
internal and middle coats ; the large ligature divides less completely 
the larger and more elastic trunks, and consequently increases the 
irritation, quickens the separation of the ligature, and tends to pro- 
duce secondary hemorrhage. Hence the vast advantages of small 
ligatures in all cases. 

Formerly, in the treatment of aneurism, the artery used to be 
exposed for some distance above and below the diseased portion, 
and tied with two ligatures half an inch from each other. About 
the twelfth day the ligatures came away with the intervening portion 
of the artery. By this method the ait^ry was insolated, and its vital 
powers impaired ; and more foreign substance being introduced into 
the wound than was necessary, the healing powers of nature were 
weakened. The deep seated artery was secured with diflSculty, and 
the unhealthy portion of the vessel was often necessarily encroached 
upon, where it could not bear the ligature. Secondary hemorrhage 
occurred, and great irritation and subsequent sloughing generally 
destroyed the patient. Mr. Wilson believed that only one patient 
in fifteen recovered from the old operation for aneurism. The ex- 
pert and judicious Pott recommended amputation rather than the 
ysual mode of obliterating the artery, and his contemporary, Mr. 
Bromfield, objected to operate in cases of aneurism. 

One of the most important improvements in modern surgery was 
that of tying the artery at some distance above the aneurismal tu- 
mour, where it is more superficial, and healthy. This improvement 
was first recommended and practised by John Hunter, in 1 785 ; when 
he performed the operation for popliteal aneurism by tying the femoral 
artery above the tendon of the triceps adductor muscle ; he merely rc- 

c2 
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moved the dilating cause and let the sac remain to be removed by the 
action of the absorbent vessels. Such has been the success of this 
operation, that it has for many years superseded every other method 
of treating aneurism ; and such has been the confidence which it has 
given to the Surgeon, that every artery within his reach may be 
tied, with perhaps the exception of the aorta^ and even this has been 
attempted. 



PART I. 

REMARKS ON SOME OF THE PROPERTIES OF THE BLOOD. 

CHAPTER I. 

OF THE BLOOD WHKN OIRCULATlNe. 

The Blood differs in its properties as it is examined when re- 
moved from the system, and when circulating through the body. 
In the former state it has been minutely and successfully examined ; 
but, in the latter, much is still required to complete our knowledge 
both of its physiological and pathological states. 

Blood, as it circulates and flows from the orifice made in a vein, ap- 
pears homogeneous ; but, when examined with the assistance of the 
microscope, it presents the appearance of solid particles, of a flattened 
globular figure, diffused through a colourless fluid. This separation 
into two portions is found to occur naturally in the capillary ves- 
sels, some of which contain the colourless fluid, and others the fluid 
part combined with the red particles. As the contents of these ves- 
sels soon mix, they are to be considered as filled with the same fluid, 
which only suffers separation of its elements for the purposes of 
the system. In the combined state the blood forms a fluid which 
cannot be imitated by art, any more than the matter of which it is 
formed ; and in this united state it is endowed with peculiar pro- 
perties, one of which is called vitality, which will now be considered. 

We have no knowledge of the nature of vitality beyond that 
which its effects afford. It is therefore improper, I conceive, to 
say that it is confined to solids, and most unphilosophical to declare, 
*' that the life of fluids is revolting to common sense, because we 
are unaccustomed to attribute to them any power of motion, or 
indeed of any movement independent of external impulse.*' Thus 
conclusions are drawn before the nature or even the properties of 
vitality are known. I shall endeavour to avoid such errors in the 
following enquiry, by setting aside the nature of vitality, and con-t 
fining myself to its effects or phenomena. 
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The principal seat of vitality in plants is the part which intervenes 
between the root and the stem : considerable injuries done to this 
part are always fatal to them. Does this depend on the solids or fluids 
of the part? or is it not more natural to suppose, that it is due to the 
combination of both ? With such knowledge alone as we now possess , 
can a line be drawn between living and dead matter from mere phy- 
sical qualities? and can we say thus far is vitality to extend, and no 
further i 

Were such distinctions as those of solids and fluids to be allowed 
in considering vitality, at what time should such properties of the 
blood be examined ? when circulating the blood is a homogenous 
fluid ; but, unlike the bile, the saliva, and other secretions, which 
are not vital, and consequently the same in their natural recep- 
tacles as when removed from the body, the blood undergoes im- 
portant changes when exposed to the air. When more particularly 
examined in its fluid state, the blood is found to consist of serum, 
in which is contained a large portion of solid particles, and a sub- 
stance which is continually changing to a solid state in the body. 
Thus the composition of the blood appears to be very similar to that 
of the solids of the body ; it requires only a slight change in its con- 
dition to become solid, which is its natural state out of the body. 

The investigation of the laws which organized bodies obey in 
their growth, has proved that all commence their formation from a 
similar low origin; and it is solely upon the extent and develop- 
ment of their parts, that the form and functions not only of the whole 
animal, but likewise of its several parts, depend.* Such parts as 
are common to the lower classes of organized beings, are always 
present in the embryo of the higher; but as the development of 
certain parts is often arrested, we arrive at the conclusion that the 
frequency and extent of their absence in monsters is in proportion 
to the late period at which such parts are developed. Thus we 
sometimes find the brain, head, and even trunk wanting in mon- 
sters ; but in all such cases we invariably find vessels and nerves ; 
proving the early period at which these parts are formed, and their 
importance to the future animal. Another law in the development 

♦ Discovered by the Chevalier Geoflfroy Saint Hilaire, (see bis Philosophic 
Anatomique,) and ably developed by J. F. Meckel in his flandbuch der pa- 
thologischen Anatomic, &c. See also Bennett's translation of Tiedcmann^s 
Treatise on the human Foetus. 
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of organized bodies is, that the vitality of parts is in proportion to 
the early period at which they are produced. Hence the less vi- 
tality of bone compared with cartilage, &c« and in a very early 
period we find both nerves and blood-vessels formed, indicating their 
high vital powers. These facts are proved by examining the lower 
classes of animals : in many kinds of Zoophytes, vessels and nerves 
are found slightly, if at all, developed. If we descend to plants, we 
find that life consists immediately and essentially in the motion of the 
sap ; in them no system of nerves has been discovered. In trees, the 
vitality remains during winter in a dormant state, like that of hiber- 
nating animals ; and it is only on the return of the spring and the 
renewed motion of the sap that the life and foliage reappear. In 
plants, heat moves and propels the sap into progressive, as in hiber- 
nating animals it moves and propels the blood into circulatory 
motion. The blood thus performs the same offices in the animal 
economy that sap performs in vegetables ; and as these seem to 
have no nerves, it is the sap, we may conclude, that performs the 
vital functions. As we rise in the scale of organized bodies, we find 
the nervous system more developed, and performing important of- 
fices in tlie animal economy ; but, as we have no opportunity of ex- 
amining the embryo of mammiferous animals, in an early period, we 
roust be content with observing it in oviparous animals, in which 
we have every reason for supposing that it follows the same laws as in 
the higher classes. Every animal texture appears to be formed 
from matter that was originally in a fluid state ; the particles of 
which each is composed having been brought together, and after- 
wards concreted by a vital process. Many animals which occupy 
the lowest rank in the series, such as Medusae, approach nearly to 
the fluid state ; appearing like a soft and transparent jelly, which 
after death is resolved almost wholly into a limpid watery fluid. As 
we ascend the scale of animals the proportion of solid matter in- 
creases, and that of the fluids diminishes. 

In the embryo of inferior animals, the blood seems to be develop- 
ed at such an early period, and is, therefore, so peculiarly vital, that 
it is found even before the vessels which are to contain it.* In the 

* *' Quantum^** says Harvey, '* ex accurata inspectione discemere licuit, fit san- 
gois aotequam punctum saliens efformatur." (*) 

(1) Ex. 51, p. IW. 



24 THE BLOOD WHEN CIRCULATING. 

yellow membrane, or yelk of oviparous animals, a smatl rent is 
first observed, filled with transparent fiuid. * This changes to a red 
colour, and in it there commences a series of movements which 
terminate in the development of the chick ; this is the product of 
the vital principle acting through the agency of the blood. The 
same is most probably the case in the embryo of the higher classes 
of animals. Such changes are peculiar to the blood ; from which 
coagulable lymph is, in certain circumstances, secreted, forming 
granulations which become vascular, by the inherent vitality which 
this secretion derives from the blood. The red specks remarked by 
John Hunter in the centre of granulations, are the first step towards 
the formation of new vessels in them. In this case, as in the rent 
in the yelk of oviparous animals, the vessels are formed by the 
closing of these grooves, which, elongating, their contents become 
active agents in the growth of the animal, and are consequently 
conveyed to parts in proportion to the rapidity of their develop- 
ment, t We thus find that the blood is formed at a very early 
period, and that the importance and vitality of parts are in proportion 
to their early formation ; — must we not conclude, therefore, that 
the blood is possessed of vitality ? How different are such proper- 
ties from those of matter ? This resists any change from its present 
state, whether it be of rest or motion; and possesses natural 
powers, as gravity, attraction, repulsion, and elasticity, which are 
impulses or forces impressed upon it ab extra. The same does not 
apply to organic substances. When we view the drop of liquid 
blood in its primeval state, can we suppose that the something called 
life is a functional effect ? When we view its offices and mark its 
changes in different animals and states, does not our understanding 

• " Ces ramifications,** of primary vessels, " resultent d*abord de petites vesi- 
cules arrondies, separees les unes des autres, qui se forment entre les deux mem- 
branes du jaune, k ces cavities, s*en reunissent peu-li-peu de nouTelles qui com- 
muniquent entre elles, et donnent naisance k un reseau vasculaire pres d*elle.**(') 
** Au commencement, Tembryo n*est qu*un mollicule presque tout-li-fait li- 

quide.** («)• 

I Prima autem omnia formationis rudimenta contemplaturis occurrit ortus 
manifestus a fluidis sine quibus millare unquam organicam formamnatura crevit. 
Curtii Sprengcl, Institutiones Medicse, tom. 1, p. 102. 

( * ) Diet, de Medecinc, tom. 15, art (Euf Homaio, 34i, by BL OUirier. 
( ^ ) BccUrd, AnAtomie Gencrale, p. 1 13. 
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declare the negative, and unhesitatingly conclude that vitality is nut 
the consequence of certain effects, but a primitive something attached 
to the liquid drop, like the natural powers of matter; a something 
bestowed by consummate wisdom and power, which develops the 
body to a beauty of structure and adaptation that can only be 
viewed with wonder and astonishment. 

After the animal has arrived at such a degree of development as 
to admit of a separate existence, the food taken into the stomach un- 
dergoes changes, by the vital action of the organs, which reduces it 
to chyme ; from which, by a process peculiarly vital, the absorbents 
select what is proper for the formation of the chyle. While in 
the lacteals, it undergoes certain changes in its quality, before it 
enters the system to renovate the blood and restore the waste it had 
experienced in nourishing the body. The blood thus prepared and 
changed, by the vital properties of organs, seems only fitted to 
perform its numerous and important offices in the animal economy 
by that portion of vitality which it possesses. By this property it 
is enabled to adapt itself in point of quantity and quality to the wants 
of different tissues and organs ; at one time depositing solids, and at 
another absorbing them, to assist in the nourishment of the body, 
when it has not received its supply in the usual manner. By changes 
thus induced in the blood, it is continually altering its vitality, as it 
proceeds in its course; atone time discharging, and at another receiv- 
ing extraneous matter, which in its turn undergoes changes for 
the purposes of the economy. 

The degree of vitality in parts is always in proportion to the 
quantity and quality of the blood conveyed to them ; the blood 
forming a large proportion of the bulk of the body, and the activity 
of the functions of the circulation varying with the local vitality of 
the blood, as it circulates, being greater in the arteries than in the 
veins. After having stimulated the nerves and organs, and impart- 
ed a portion of its properties by means of the extreme vessels, 
it is returned in the veins enfeebled, to be again renovated in the 
lungs. 

When vitality in a part is pre tematu rally augmented, the arteries 
increase in size, and throb with unusual force, so that more blood is 
sent and circulated througli it, and the part appears red and hot, and 
the secretions are increased ; as in the antlers of the male-stag, when 
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they are renewed. The general system is found in the same 
state in infancy , when the blood is in a large proportion to the bulk 
of the body, which rapidly increases in size. As we follow the 
progress of an individual through life, we find the quantity of blood 
diminishing towards decrepitude^ when the arterial action is weak, 
the pulse frequent, and the body emaciated. When the principal 
artery of a limb has been tied, the anastamosing vessels enlarge 
slowly, and the limb remains weaker than natural. In this state 
cold is felt more severely, from the diminution of vitality ; the part 
is more easily infiamed and ulcerated than usual, and there is a 
diminished power of reparation in the part. Sir A. Cooper relates 
the case of a man, who after undergoing the operation for popli- 
teal aneurism, had a lotion of the acetate of lead applied to the limb 
by an ignorant pupil ; when the bandages were removed the 
following morning the limb was found mortified.* Thus it appears 
that the blood enters into the composition of every part of the body, 
that the peculiar secretions are all derived from it ; that it produces 
and augments solids, and when the supply of blood ceases in a part, 
the part dies. 

These facts are proved, by removing blood from a part or from the 
general system ; the action of the vessels is thereby reduced, and the 
strength of the system diminished in proportion to the quantity and 
the rapidity in which it is removed. By this powerful therapeuti- 
cal means, the vitality of the blood can be reduced when too high ; 
in this state the action of the absorbents is increased, and the new 
matter introduced into the circulation is of more liquid quality, and 
of lower vital properties. 

So great is the importance of the blood to life, that in proportion 
to the vascularity of a part is the rapidity of repairing injuries. 
This may be proved by passing a ligature round the principal artery 
of the limb of an animal, and observing the efiects on a wound 
made in the two extremities. It will be found that the wound of the 
limb in the natural state will heal in less than half the time that the 
one in the other limb. requires. As the circulation is quicker near 
the heart than in the extreme parts, particularly when the blood re- 
turns against its own gravity, a wound near the centre will heal more 
rapidly, ceteris paribus^ than in an extremity. Hence the difli- 

* Medico- Chirurgical Transactions, vol. 3, p. 251. 
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culty of curing ulcers of the legs, in old people, &c. compared 
with those in the young, and in the trunk and arms of the same 
individual. These differences depend on the difference of circula- 
tion, and the consequent vitality of the several parts. 

The circulation of the blood has thus a tendency to equalize 
vitah'ty over different parts of the body, and instead of its irritating 
and inflaming the tissues of the body, as it would be liable to do by 
any change in its properties were it inorganic, its vitality enables 
it to vary its properties as it is sent to different organs to perform 
its peculiar offices, and to throw off by secretion what may be perni- 
cious to its constitution. The blood thus becomes the principal cause 
and support of life, by being resolved into different fluids and solids ; 
and as it circulates through the body it is able to resist power- 
fully the influence of external agents, as cold, &c«, which 
would otherwise destroy parts more particularly exposed to their 
influence : by the continual circulation of the vital fluid through 
all parts of the body, a powerful resistance is offered to the destruc- 
tion of life by deleterious agents ; the blood in the external and 
more exposed parts is renewed from the internal parts and the 
vitality maintained. In this manner a member does not die when 
exposed to great cold, until the circulation is destroyed in the part, 
and the vitality of the whole mass of blood is weakened. Should 
the application of cold continue and this weakness increase, so as to 
penetrate through the bad conductors, which the structures of the 
body form, to the internal organs, congestions of blood are pro- 
duced, the person becomes torpid, and at length dies. 

The above facts will prepare us for examining other vital changes 
in the blood, which are either sthenic,* tonic, or of that nature which 
disposes the body to inflammatory diseases: and the opposite 
state or that of debility, which produces the asthenic or atonic class 
of diseases. 

• In the present state of medical knowledge it is impossible wholly to avoid 
the language of theory. '* The corruptions of false doctrines must remain more 
or less in our phraseology after the doctrines themselves are exploded ; since 
custom has rendered the expressions on which they are founded intelligible ; and 
human sagacity has not as yet discovered those first principles of living motion, 
by which the doctrines and the language of physiology might at once be reform- 
ed.** Ilencc the term Sthenic is applied, according to its original acceptation, 
to denote an increase of vitality, or organic action in the blood. 
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BOOK I. 

OF THE BLOOD IN STHENIC DISEASES. 

These remarks will bear reference to natural and preter- 
natural increments of vitality in the circulating fluid. Under the 
first will be considered Plethora ; and under the second such 
changes as the blood undergoes in its natural receptacles — veins, 
the hearty arteries, and capillaries. I shall then speak of the 
changes which it suffers when thrown out upon vital tissues ; and 
finally, of the alterations it exhibits when removed from the body. 

The constituent principles of the blood in perfect health are al- 
ways nearly In the same proportion ; and every considerable devi- 
ation from this constitutes disease. Some of these changes in the 
properties of the blood will be considered under the head of natu- 
ral and preternatural increase of its vitality. 

CHAPTER I. 

NATURAL INCRBASB OF VITALITY. 

The natural increase of the blood's vitality is either local, or ge- 
neral. In the first case it takes place through the medium of the 
natural tissues in which the blood is contained for supplying the 
waste of the body. The nutritious fluid is deposited in a sero-ge- 
latinous form, which changes with the natural structure of the part. 
Thus, the trunk of an artery may send a branch which supplies bone 
with nourishment, and another which supplies the waste of muscu- 
lar fibre ; and when a part has been wounded, so that ligaments, 
muscles, bones, &c. are injured, we find that the arteries of the cut 
surface secrete coagulable lymph in the form of granulations ; 
these granulations possess vitality ; vessels are formed within 
them, as in the yolk of the egg, and changes gradually take 
place in the secretion, by which tissues are formed possessing the 
properties of those Vhich had been injured, as skin, muscle, &c. 
The bone in like manner is slowly formed, the deposit being first 
made in the form of cartilage, into which the osseous matter is se- 
creted. 
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When any part becomes diseased, the tissue of vessels is generally 
first afiected, and this influences their functions. The blood which 
the vessels contain is particularly affected in its vital properties, and 
often forms the chief feature in the disease. In the absence of a more 
intimate knowledge of the effects of these causes upon the tissues, 
such changes may be considered as constituting disease of the 
fluids, as physical changes in tissue are considered diseases of the 
solids. 

Plethora. — Morbid increase in the general quantity of blood pro- 
duces plethora ; but it is not always increased absolutely, though it is 
more than the vessels can bear, without distention ; by which it is 
propelled with greater difliculty, and the time it takes to circulate 
through the body must either be increased, or the forces by which 
the circulation is accomplished must be augmented. Hence it ap- 
pears that when the quantity of the blood is increased, and the 
propelling forces are augmented, the state of plethora is produced. 

In some cases, the vascular system is so irritable and weak, as to 
produce a sensation of fulness without any unnatural increase in the 
quantity, but only by a change in the quality of the blood. This 
is the case in some fevers, in which the blood has a denser cruor 
than natural ; here the pulse is constricted in the same way as it is 
when affected by cold, and may be suddenly changed to a soft feel by 
a dose of opium, or of digitalis. This is an example of the small 
degree of reliance that should be placed on the state of the pulse 
alone, as indicating the quantity of the blood in the body ; nor can 
such varieties be exactly ascertained. It is however most probable 
that in some diseases the absolute quantity of blood is increased, 
and in other diseases diminished. 

Plethora thus implies a permanent fulness of the vessels, and 
predisposes to inflammation. The causes of plethora may be refer- 
red to artiflcial and to natural causes. 

l$i. — The artificial causes are such as increase the quantity of 
blood in the system, by diminishing permanently^ the quantity sent 
to one part of the body. Such causes act by producing an 
external or internal hemorrhage. Epistaxis is an example of the 
first form ; and is produced by exposure to heat, stooping the head 
after violent exercise in the young and plethoric. The flow of 
blood is usi^ally preceded by headache, tingling of the ears, a sense 
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of a fulness about the forehead, and upper part of the nose. In 
some cases the person has shiverings, or chills and heats ; the face 
becomes red before the bleeding comes on, and the blood generally 
flows from one nostril in rapid drops, but sometimes in a stream. 
When violent, the blood flows from both nostrils in such quantities 
as to produce faintness. 

2nd, — Internal congestion and extravasation of blood are liable to 
occur in the adult or old persons after frequent small bleedings, which 
produce plethora by the system supplying blood for the habitual 
waste which the evacuation had caused. Sudden cessation of habi- 
tual evacuations, whether natural or preternatural, free living, the 
frequent use of warm baths, indolence, &c. all dispose to ple- 
thora. In a healthy individual who loses an extremity, an accu- 
mulation of blood takes place in the system, and unless a con- 
siderable quantity of blood be lost at the time of the operation, 
there is danger of the bad consequences of plethora following. This 
danger is not merely due to the larger proportionate quantity of blood 
in the system ; but likewise to the stomach remaining unimpaired 
in its functions, and producing the usual supply of blood for the 
whole body, when perhaps one fourth of its bulk has been removed. 
Thus more blood is formed than the system requires, and plethora 
is induced. This frequently occurs in young persons, after amputa- 
tions in consequence of accidents. In general, the bad eflects of 
plethora are avoided immediately after the operation, by the blood 
lost during its performance, by the weakness which the previous 
sickness had produced in the system, the regimen enjoined after the 
pperation, and the debility of the stomach. 

This artificial plethora sometimes proves fatal soon after amputa- 
tions in persons of full habit when little blood has been lost during 
the operation. In these cases the local congestions usually take 
place in the lungs, or head ; although they may occur in any organ 
predisposed, by being in a state of weakness. The following is an 
example of apoplexy produced by such a state of artificial plethora. 

Case I. — Mrs. Murray, aged 60, of a full habit of body, was ad- 
mitted into hospital, on account of a fungous tumour arising from 
the heel. As it was supposed to be connected with a diseased bone, 
had extended to the ancle-joint, and involved the tendo-Achil- 
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lis, the leg was removed under the knee. Very little blood was 
lost during the operation ; but she had scarcely been removed from 
the operation table, and placed in bed, when she experienced an 
attack of apoplexy with loss of voice, followed by hemiplegia. She 
died some days after ; and on dissection^ a large extravasation of 
blood was found in the left hemisphere, over the fissure of Silvius, 
which had caused death. 

Natural plethora occurs at difierent periods of life. Persons 
under puberty have an arterial, and persons in old age a venous, 
plethora. In the first case the body is of a firmer and more unyield- 
ing texture, and the pulse is frequent ; the person is liable 
to the occurrence of active hemorrhages, and inflammatory diseases ; 
the plump form and rosy appearance here indicate the healthy 
plethora, and are a more certain indication of this, than the state of 
the pulse or tongue. 

In the old, when the venous plethora predominates, the texture 
of the body is lax, and feeble, the pulse slow, and the person subject 
to passive hemorrhage, venous congestions, and apoplexy. The 
cerebral congestions of blood are the most common and dangerous 
form of this disease, which generally commences with great weight 
and pain of the head, to which the hand is often raised, with twitch- 
ing of the muscles. The person becomes sleepless, watchful, with 
a state of excitement of the moral and intellectual faculties, or 
incapacity of attention, hesitation in speaking, loss of li^emory, &c« 
the eyes are at times suffused ; there is redness of the conjunctiva and 
face, and beating of the temporal and carotid arteries. The pulse is 
strong, hard, and frequent. The respiration is more or less affected, 
but rarely is there stertorous breathing. The members are heavy and 
inactive, with a disagreeable tingling, or paralysis, more or less com- 
plete, of parts or sets of muscles. These symptoms recur in parox- 
ysms, so that a few hours after the attack they decline, and 
the indications of approaching paralysis disappear. The rapid 
invasion and cessation of all the symptoms characterize this dangerous 
disease, which is produced by an enlargement and congestion of the 
vessels, particularly the veins, of the brain and membranes, which are 
often followed by an extravasation of blood in the substance of the 
brain. The same effect may be produced by contusions and injuries 
of the head. 
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CHAPTER 11. 

PBETEBNATUBAL INCBBA8B OF VITALITY. 

The second or preternatural changes in the blood take place in this 
vital fluid itself ; which no longer remains in the fluid state, but is 
converted into a homogeneous, red, solid mass, or it consolidates.^ 
As this change takes place from the increase of vitality in the blood 
itself, without the necessary intervention of any vital action of the 
tissue of the vessel, it more slowly changes into other forms. This 
important principle may be considered under the heads of — 

I. — Sthenic changes in the blood, as observed when removed 
from the body. 

11. ^When effused into vital tissues. 

III. In the blood's natural receptacles ; or in the veins, 

in the heart, in arteries, and in capillaries. 

SECTION I. 

Sthenic changes in the blood as observed when removed from the body. 

When blood is removed from a person in robust health, being al- 
lowed to trickle slowly from a wound, or exposed freely to the air in 
any other way, it immediately coagulates : The exposure has the ef- 
fect of destroying vitality and hastening the chemical changes which 
the different ingredients which enter into the formation of the 
blood are disposed to undergo. This is more evident when the 
blood is removed from veins than arteries ; on account of the differ- 
ence of their vitality. Hemorrhage diminishes the vitality ; as the 
blood flows, it becomes thick, coagulates quickly, and so serves as 
the means of preventing futuie effusion by coagulating and filling up 
the open mouths of the vessels. 

If a stream of blood be received in cold water, it does not coagu- 
late, although after coagulation it is insoluble in water. When 
death occurs suddenly, the blood does not usually coagulate. I 
examined the body of a man who died suddenly frum the bursting 

* I employ this word, in opposition to the term coagulation ; which is gene- 
rally used to designate the peculiar change which the blood undergoes when 
removed from the body. 
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of aD old aneurism into the pericardium, and found that the blood 
remained fluid. In this case the temperature of the body continued 
high unusually long, and putrefaction rapidly occurred. In such 
cases the sudden destruction of vitality, and an alteration in the 
fibrin, appear to be the cause of the peculiarities observed. In con- 
firmation of this opinion, putrefaction in a mass of blood is found to 
be resisted in proportion to the size and firmness of the coaguium ; 
and Wilson, in his lectures on the blood, states that he found the 
blood only thickened, when no more than a few minutes inter- 
vened between the attack and death. 

At the natural temperature of the body, 99*, coagulation takes 
place more slowly, ceteris paribus^ than either above or below this 
temperature : at l^"" coagulation takes place immediately. 

When blood is effused in a full stream, and is received into 
a deep vessel, so as to be as little as possible exposed to the influence 
of the air, vitality is longer retained, and several minutes elapse before 
coagulation commences; the length of this time forms a means of 
estimating the degree of force or vitality which the blood possesses. 

This important fact is proved by experiments on animals. In the 
dog, sheep, horse, &c. the blood is found to coagulate more slowly 
in proportion to the vital powers of the system; so that when 
portions of blood are taken away from time to time, as an animal 
bleeds to death, it is found to coagulate more and more quickly as 
the animal sinks. 

In weak states of health, when blood is removed from a vein, it 
quickly coagulates; but on examining the blood in youth and 
health the coaguium forms slowly ; this change is still more tardy 
in blood taken from arteries, and from the neighbourhood of an 
inflamed part, although under such circumstances the blood con- 
tains more coagulable lymph than that of veins, or weak individuals. 
When blood is possessed of inferior vitality, it is dark, thick and 
half coagulated. 

The increased fluidity and slowness of coagulation are better mark- 
ed in blood which has been taken from a vein that proceeds from a 
part under a severe attack of inflammation. The inflammatory 
diathesis is marked by a hard and generally strong, full, and frequent 
pulse, under which circumstances a much larger quantity of blood 
may be removed from the system than in ordinary circumstances ; 
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by which the system is weakened, and restored to a more healthy 
state. 

In this manner many of the circumstances connected with inflam- 
mation may be explained ; the individual is excited in an unusual 
degree ; the circulation is more rapid, and the blood is more fluid 
in its consistence, and florid in its colour; when removed from 
the body it also forms a larger and tougher cruor. From the in- 
creased action of the heart and more fluid state of the blood, it 
is more copiously distributed throughout the body ; and there is a 
greater disposition to the formation of new tissues, and an increased 
density or organisation of the parts particularly afiected. 

By this morbid stimulus of disease on the system, it becomes 
exhausted ; disease is followed by prostration, which requires rest 
for its restoration. In like manner when vitality has been sud- 
denly destroyed, the want of coagulation and rigidity hastens 
putrefaction. Thus when animals have been much exhausted by 
work, before being killed, thQ vitality being diminished in force, 
less perfect coagulation takes place, and the meat is tender, and 
becomes more rapidly tainted. The people employed at the curing 
houses find that the flesh of oxen killed immediately after having 
been driven froQA some distant part of the country soon becomes 
putrid, and will not take the salt ; the cattle, therefore, are fed, and 
rested after the journey, before they are killed.* 

The causes which increase the mass of the crassamentum, and the 
rigidity of the muscles after death, are all such as have a teiMlency to 
increase the vigour of the body in health. For this reason the blood 
coagulates in a firmer, larger, and redder mass when taken from 
the arteries, than the veins ; and in the young and robust, than in 
the old and infirnib ; which seems to prove that the size of the 
coagulum, the density aod the redness of the blood, are iscreaaed or 
diminished as its vitality is strong or weak. 

By the peculiar property of the blood of coagulating quickly 
during a state of weakness is explained a beautiful resource of nature 
in cases of hemorrhage. In such cases the person feels faint, the 
head giddy, the extremities cold, and the heart's action is slow and 
weak; a cold perspiration sufiuses the skim, and fainting ensues. 

• Wilson on the Blood, Lect. 1, p. 25. 
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These symptoms are produced by the want of the tisnal stimulus to 
the brain from the diminution in the ritality of the blood. This 
diminution is peculiarly evident in the blood itself^ which is thicker, 
darker, and capable of forming more quickly a soft coagulum ; 
so that if the hemorrhage has taken place from a large vessel, time 
is allowed for the blood to coagulate, and t he vessel to be closed 
before the action of the heart is again excited. When the hemorr« 
hage takes place from arteries, although the blood coagulates slower 
than in veins, this coagulation nevertheless often preserves persons' 
lives in cases of wounds. The peculiar changes in the blood men- 
tioned go on increasing, as the person dies from hemorrhage. 

When a person is stunned by dbloW on his head, or by apoplexy, 
the blood when removed from the system is thick like that from tt 
strong individual, of a dark coiour, and coagulates quickly into a 
targe soft crassamentum, without showing the bufff coat. As the 
blood flows from the wound in the vessel the oppression is removed, 
the pulse rises, recollection returns, and the blood again takes 
longer in coagulating. 

When the system is in an unusual degree of tonicity beyond that 
of health, the crassamentum appears much tougher than natural, 
with a white surface; from the larger quantity of fibrin than 
usual. 

This white surface is called the btifiy coat, and is generally 
observed when there is any unusual central action, as in pregnancy ; 
when the blood is found thinner, and the lymph more attenuated ; 
on which account the pulse is accelerated, with signs of plethora. 

When local irritation is severe, it quickly aflects the system ; but 
in a diminiriied degree, so that the first cdp of blood removed 
from the general system is often neither bufied nor cupped, when 
the second is so ; indicating the local action of the irritation, 
and requiring some of the healthy blood to fiow before the diseased 
portion reached the orifice. 

A boy 18 years of age had a severe infiammition of the middle 
finger and part of the hand. On account of the teiMion the patrts were 
divided, but no pus was discharged, and he lost a few Ounces of blood 
by placing the hand in a warm bath. An hour after, I opened a 
vein in each arm, making the wound nearly the same in both. The 
veins in the diseased arm were more distended, the blood fiowed 

d2 
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nearly twice as fast, had a more florid appearance, was cupped, and 
had a thick tough bufF which entirely separated from the vessel. 
The blood from the other arm was neither cupped nor buffed, was 
attached to the vessel on one side, had a flabby appearance, and 
was evidently less tough. In other more severe cases the disease 
appears to afiect the whole system ; which is indicated by the full, 
hard, and quick pulse, when a bufi* appears upon the first cup, and 
disappears in the second cup, or in subsequent bleedings ; indicating 
that the general irritation is much diminished. 

In inflammatory diseases, or when any great arterial action is going 
on in a part, as when an injury is repaired or a new part is forming, 
the blood is found more limpid, of a more florid colour, with a large, 
firm cruor which contracts into a concave form, on its upper surface, 
which is nearly deprived of the natural colouring matter. This 
consists of a larger quantity of fibrin than natural, mixed with albu- 
men in the serum. In such cases it is found that the red globules 
separate more easily from the blood, and from their greater specific 
gravity sink to the bottom of the vessel ; and Mr. Hewson found 
that the red particles subsided more quickly in this blood than in 
the serum alone, when separated. Which proves that the serum is 
not so thin as the changed coagulable lymph. 

This white appearance on the surface of coagulated blood is called 
the bufi*, and in some cases, says Mr. Wilson,* I have found the 
cruor entirely devoid of red particles, which were found loose, and 
disentangled at the bottom of the vessel. 

The important office which the coagulable lymph performs is 
proved by its being found to be a constant ingredient in the blood 
of animals; it is the part which is the medium through which the 
growth and preservation of the body are accomplished, and appears to 
be the medium which nature employs more particularly for conveying 
life to the diflerent parts of the body. When parts have been divided 
or injured, it becomes the bond of union, and in it are new vessels 
formed, and the tissue changed. To supply the loss of parts, lymph 
is deposited which becomes organized, and forms granulations in 
which vessels are found. 

The various qualities of this important principle of the blood are 

• C. C. p. 63. 
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very numerous; its quantity^ fluidity, slowness of coagulation, 
and its toughness, are the measure of the tonicity of the part. 
Scudamore found in the first cup l^grs. in 1000, and in the second 
not quite 6 grs. He likewise found the largest proportion of fibrin 
in cases of inflammation of fibrous membranes; next, perhaps, 
in pleurisy and acute rheumatism. 

The following are some results of experiments made for deter- 
mining this point. 

In some cases of weakness, when blood is removed it has an 
increased tonicity ; the coagulation is quicker than natural, and the 
buffy coat sometimes appears of a more gelatinous appearance, softer 
in its nature, and less contracted and concave than in inflammatory 
diseases. 

In an old woman, aged 60, who had an inflammation of the brain, 
there was no serum separated from the blood, and one half of the 
cruor was composed of a tough buff, which adhered to the sides of 
the vessels. 

In a case of pneumonia the blood was taken in a free stream. 
The first eight ounces soon showed the bufiy appearance, and in 
ten minutes had coagulated and presented a white surface. The 
coagulable lymph continued to contract for a considerable time, 
took on a concave form, separated from the sides of the vessel, con- 
tracted at length into a rounded form, with a bulging of its lower 
half. This upper part was so tough that it could not be divided by 
the handle of a «poon. The second cup did not coagulate for ten 
minutes. The blood in a case of acute rheumatism was bufied to 
the extent of nearly an inch. The woman was young and very fat, 
and the bufi* had much the appearance of lard. The buff was not 
very tough, nor was it cupped. 

In a case of strangulated hernia the blood was cupped and buf- 
fed, with sharp puckered edges, with a quantity of gelatine adher- 
ing to the sides of the buffed portion, and floating on the serum. 
In another case of strangulated hernia which happened to an old 
woman, violent symptoms of peritonitis occurred, and she died in a 
few hours. Some ounces of blood were taken from the arm after 
the violent symptoms had commenced ; it was but slightly cup- 
ped and buffed. The crassamentum was large in this case, and 
there seemed not to have been time for the whole constitution to 
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become a£fected before the feeble life of this individual was de- 
stroyed. 

In a case of acute dropsy from cold the blood was cupped and 
buffed, and very tougbi with milky serum. Two days after, the 
same man was bled again* and the blood was found still more cup- 
ped and buffed, and the serum still milky and thick. 

During the healing up of sores or wounds, the crassamentum is 
usually large. In a man in whom the brain became affected subse-* 
quent to the healing up of an old ulcer in the leg, the blood from 
the arm had a thick coating of buff> which was firm and attached 
all round to the vessel containing it ; no serum appeared. In a per- 
son with a fracture, in whom a feverish state was produced, the blood 
was cupped, buffed, and very tough, and half an inch thick. The 
serum was in considerable quantity, and of a yellowish colour. 

We know that a buff will appear upon the blood, when some 
minutes after it has been in the bason its surface has a livid blueish 
tinge, and not the florid colour it had immediately after leaving the 
vein. On a close examination a transparent fluid may be observed 
upon the surface, which may be skimmed off without any admixture 
of the red particles, and consists of cqagulable lymph. 

When secreting vessels are inflamed they secrete more than in 
their natural state, and it is found that these secretions contain more 
coagulable lymph than natural, which quickly condenses. When 
its physical and chemical qualities are examined, lymph is found 
to be identical when effused upon inflaiped surfaces, as when upon 
the blood it forms the buffy coat. The great degree of buff upon 
blood in inflammations of serous piembranes is probably owing to 
implication of the vessels which supply the secretion of serum. 

From the above facts we conclude that the vividness of the colour, 
the thinness, the slowness with which coagulation takes place, and 
the toughness of the coagulum, are always in proportion to the de* 
gree of vitality of the blood, which may be increased generally or 
locally ; they afford admirable resources of nature in defending itself 
from the effects of an ii\jury, or the irritation of an extraneous body. 
In such a state the blood more readily deposits a portion of its contents 
by the increased secretion of lymph, which surrounds and insulates 
the irritating cause. This is followed by an increased action of the 
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absorbents either to remove the ofiending body, or to insulate it 
more completely. 

When the local cause is more severe, it affects the general circu- 
lation, and an excited state is produced in the arteries, called in- 
flammatory fever, and an increased and modified coagulum. This, 
however, does not take place immediately on the development of 
local inflammations ; which explains wherefore the blood' is often at 
first without the bufi*, which afterwards forms, and becomes better 
marked as the system is more affected by the presence of the local 
inflammation ; on this account it is that the blood which is removed 
at an early stage of a local inflammation is found thicker, of a 
darker colour, the cruor less firm and cupped, and containing less 
of the huffy coat than upon subsequent bleedings. 

The quantity of serum is usually in the inverse ratio of the 
strength of the system ; and by bleeding it is proportionally increased, 
and absorption is promoted. It is likewise proportionally dimin- 
ished when buff appears upon the blood, although it often appears 
in these cases in considerable quantity from being more completely 
pressed out by the denser mass of cruor as it coagulates. By this 
tendency to consolidation and separation of the serum, is explained 
the frequency of dropsy in cases of inflammation. This occurs 
more frequently when a serous or synovial membrane is affected 
with a certain degree of inflammation which does not proceed to 
adhesion. In cases of such membranous inflammations the serum 
is slightly altered from its natural state, and generally contains 
more or less flocculi of fibrine according to the degree of inflamma- 
tion. When severe the more limpid state of the coagulable lymph 
enables it to penetrate to the exhalent vessels, when it is secreted 
more copiously than in health. 

In cases of debility the crassamentum is large and soft, with little 
serum, from its being imperfectly pressed out from the solid mass. 

The chemical principles and speciflc gravity of serum are changed 
in disease ; being more attenuated and increased in quantity in 
sthenic, and diminished and containing solid matter in asthenic 
cuseflsoB. 

The depth of colour of serum is increased in acute diseases. In 
fevers it is often greenish and straw-coloured, orange^ or bilious 
yellow. 
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In Other cases of acute disease it has a mjlky appearance. lu 
that peculiar disease — cholera, the blood has a diminished propor- 
tion of serum, from the copious secretion into the intestines, so that 
there is frequently a difficulty in withdrawing blood from the veins. 
It appears in such cases dark coloured, and thick, which proves its 
imperfect renovation in the lungs, as well as in its imperfect calori- 
fication, from the blood circulating only in the large vessels; such 
facts explain the weakness and the interruption to secretion, &c. 

Dr. Stevens, in his Observations on the Healthy and Diseased 
Properties of the Blood, (Lond. 1832,) supposes the "florid ap- 
pearance of the blood to depend on a larger proportion of those 
salts which are, in reality, the true cause of the fluidity, stiipulating 
power and florid arterial colour of the blood ; when the salts of 
the blood are lost or greatly diminished, it becomes black, vapid, 
and no longer capable of making the heart contract. All acids, 
alkalies, electricity, and poisons blacken the blood, among others 
carbonic acid, which the oxygen of the air removes in the lungs 
and produces the changes in its colour." 

It is, however, to be recollected, that when the blood is florid it 
not only contains more salt, but likewise more of the dense part or 
solid cruor. This is a more probable cause of the nourishing 
power of the blood, than the larger quantity of its salts alone. In 
consumption, when the blood is imperfectly changed in the lungs, 
&c. does the heart beat less frequently, or the blood lose its colour ? 
How are we to explain the evidence on record of the black putrid 
blood in scurvy being produced by the salt food, and of the state 
being best removed by the use of vegetable acids f Exceptions to 
such a plan of treatment in such cases have been brought forward 
by Dr. Stevens, and the advantage of following an opposite plan, — 
but we require experience before the ancient and well authenticated 
opinion as to this treatment is shaken. 

I do not consider it necessary to enter into any further refutation 
of this opinion, which is neither borne out by experience nor 
reasoning, and is at variance with numerous established facts. 

In deciding on the property of bleeding, we may be regulated by 
the fluidity and colour of the blood, by the time it takes to coagu- 
late, and by the toughness of the cruor, after making allowance for 
the state of the part affected, the quickness with which the blood 
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has been removed^ and the shape and nature of the vessel into which 
it was received. 

SECTION II. 

Sthenic changes m the Blood when effused into vital Tissues. 

When blood is effused into a vital tissue its inherent vitality is retain- 
ed for a considerable time, varying with its quantity and quality^ and 
with the vitality of the part into which the blood has been evacuated. 
These effusions may be divided into such as occur in vital organs, 
which are not influenced by exposure to external inanimate agents, 
as the contact of air, &c. and, 

Sndly, Blood effused into vital tissues which are in contact' with air. 

The degree of vitality which the blood possesses is more easily re- 
tained when evacuated from vessels into vital tissues, where it is 
not exposed to the influence of external agents. 

When a slight ecchymosis takes place under the skin, the blood 
appears dark, and soon consolidates. The absorbent vessels are 
increased in their action by the irritation of the extraneous mass, 
which changes to a yellow appearance, and is dispersed by absorp- 
tion. 

When a large effusion of blood takes place into the cellular tis- 
sue of a strong individual, from the rupture or wound of a large 
vessel, as by an injury which does not expose the bleeding vessel, 
it may remain for a long period in a fluid state in the circumscribed 
cavity, while that portion which is in contact with the surrounding 
vital' tissue consolidates. 

These changes may be frequently seen in the scalp, where the 
skull prevents the blood from extending to a great depth. In this 
case, when the efiiision is not great, a complete consolidation of 
blood occurs, forming a hard swelling ; but when the effusion is 
considerable, a partial consolidation becomes evident round the 
cavity in the vital tissue, as indicated by the hard elevated edge 
and soft centre, a state of things which constitutes the characteristic 
tumour of the scalp. 

It is of great importance to the complete recovery from such an 
extravasation, to allow nature to remove it, which may be assisted 
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with pressure, &c. rather than destroying the small remaining ▼!- 
tality that such blood possesses by exposing it to the air, and thus 
rendering it similar in its action to a foreign body, which irritates and 
inflames the part. Even when inflammation is threatened in such 
a swelling produced by extravasated blood, we should use means to 
remove the irritation, and only open and evacuate the sac when 
resolution cannot be attained. 

This slow vital change in extravasated blood exhibits a beautiful 
resource in nature, by which time is afforded for the formation of 
a sac, by the irritation which the injury produces in the surrounding 
parts, and the adhesive inflammations which close the wounded ves- 
sels, so as to admit of the dispersion of the effusion by absorption. 

These changes will always take place more readily, ccsterii pari- 
buSf in proportion to the small size of the vessels wounded, from 
their possessing more vitality. Should a part into which the effu- 
sion of blood has taken place be in a state of inflammation, a more 
perfect consolidation of blood follows, a rapid change in colour and 
organization occurs, and hemorrhage from vessels more readily 
ceases. 

By a parity of reasoning, which experience has proved to be just, 
the different parts of the blood are acted on by the surrounding parts 
in proportion to the vitality of the blood and the parts. Highly 
vital extravasated blood is quickly changed, and removed by the 
neighbouring vital tissues ; but, if less so, it remains fluid ; the 
fibrine is more acted on and removed by the neighbouring parts ; the 
red globules and serum being left, and if in considerable quantities 
die, irritate the surrounded parts, and are evacuated by the effects of 
inflammation. In this manner we explain how the blood drawn by 
the leech coagulates at first ; but if allowed to remain in its body, 
and the animal recovers from the engorgement, the blood it con- 
tains is found converted into a dark thick fluid, which does not coag- 
ulate on exposure to the air, in consequence of changes produced in 
the coagulable Ijrmph. We thus explain why gorged leeches so fre- 
quently die if the blood is not removed ; unless strong they are not 
able to retain in life the blood they have sucked ; it coagulates, and 
the irritation of the dead matter destroys the animal. Death of 
the blood is most liable to occur in the weak, and some time after 
it has been withdrawn from its proper vessels, when the more vital 
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part, or coagulable lymph, has been abaorbed, and the less vital 
globules and serum are left. 

Should an extravasation of less vital blood take place into the eel-* 
lular tissue, a larger proportionate quantity will remain fluid, from 
possessing yitality to retain it in this state, but not enough for its 
consolidation. But should the neighbouring parts be much bruised, 
or the individual weak, the extravasated blood will not possess 
sufficient vitality to retain it in the liquid form ; a portion of it 
coagulates or dies, and acting as an extraneous substance, the parts 
inflame, suppuration generally follows, and by the aid of insterstitial 
absorption, the evacuation of the morbid secretion is effected ; the 
dead blood has now a fetid smell from the admixture of pus and the 
changes it has undergone. 

The following is an example of a more asthenic state of the blood, 
<» parts into which it had been effused. *' Miss A. came from a dis- 
tant part of the country, with a tumour encircling the whole throat, 
almost from ear to ear, and extending from the chin to the sternum. 
This tumour, the gprowth of several years, could not be a suppuration 
of the thyroid gland, for there never had been induration or inflam- 
mation, but a sac containing a secreted fluid increasing slowly in 
quantity, till the tumour covered all the trachea. Like eveiy 
other great sac, this was far from being tense ; it could be pinched up 
with a finger and thumb, so as to make the uncommon thickness 
of its walls very sensible to the feeling, and the fluid distinctly fluc- 
tuated, and was easily pushed from one side of the cavity to the 
other. On making an incision through the skin and £EL8cia of the 
lower part of the neck, and striking a lancet into the tumour, 
a thin bloody serum ran out, or rather a thin blood ; for it co- 
agulated in the saucers, even before it could be turned from them 
into a larger basin. It exactly resembled that thin and bloody secre- 
tion which I have so often seen run out, upon making openings 
round the knee-joint, or into swellings the consequence of a shock 
or rude blow, or in consequence of high and sudden inflammation. 
Even after strains of the muscles, without any external injury, I 
have seen many such effusions of [serous-'looking] blood. 

In the evening when the plug was withdrawn, the same thin 
bloody serum flowed from the sac, and instantaneously coagulated, 
and at each dressing, during the first four days, the fluid which was 
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discharged seemed little different from pure blood. It was plainly 
a sort of secretion from the thick walls of the tumour, which gra- 
dually became less coagulahle, very thin and whitish, and ripened 
before the tenth day into pure and well conditioned pus^ importing 
that the internal surface of the sac was in a state of suppuration and 
inclined to heal.*** 

In this case the state of the blood proved that it possessed such a 
degree of vitality as to retain it in a fluid state, so as to prevent its 
coagulation or death ; but as soon as exposed to the air, this change 
rapidly took place. As the blood was evacuated, the sac was again 
filled probably from a neighbouring vein, the bleeding orifice of which 
was imperfectly closed with consolidated blood. To prevent the 
refilling of such swellings, gradulated compression should be used, 
and, as in the above case, it will often be found advantageous to pass 
a seton across the sac. This is the more useful, as it ensures the 
degree of inflammation required for curing the wound in the ves- 
sel, and obliterating the sac, by the adhesive process. 

Should the parts be much bruised round an extravasation of 
blood, the vitality of the part is diminished, and the life of the ex- 
travasated blood is more quickly destroyed. The subsequent in- 
flammation that occurs in such cases must be diminished by fomen- 
tations and poultices, &c. and all irritating matter removed as soon 
as possible. 

The same changes in the blood take place in fractures of bones^ 
and in simple wounds of soft parts. In simple fractures, effused 
blood not being exposed to the influence of the air, retains longer its 
vitality, and is usually in a great degree consolidated, by which the 
union of the divided parts is promoted. Even when there is a larger 
effusion of blood, so that a portion remains fluid, it does not coagu- 
late, but retains a portion of its vitality, and the neighbouring ab- 
sorbents remove it; while the consolidated blood round the injured 
part takes on the reparative process by the inherent changes which 
take place in it. Mr. Hunter injected the arm of a man who died 
a month after it had been broken. He found that the cavity between 
the extremities of the bones was filled up with blood which had 

• Bell's Principles of Surgery, new cd. by Sir C. Bell, vol. 3, p. 356. 
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" coagulated.** This blood had become vascular ; in some places it 
was very much so. 

Wounds in arteries which form difiiise aneurisms are frequently 
very difficult to discriminate and to treat. In such cases, when there 
is evidence of a considerable artery having been wounded by a small 
instrument, or by a wound penetrating it in an oblique direction, 
extensive and irregular extravasation of blood occurs ; the size of 
which, and the pressure it produces, is often followed by gangrene 
of the neighbouring parts. So that should the patient recover from 
the loss of blood, his life is still in danger from the suppuration and 
destruction of parts, and their consequences. 

To prevent these primary and secondary effects of wounds in 
arteries of considerable size, the external wound should be enlarged ; 
the coagulated and consolidated blood in the sac removed, the 
artery tied above and below the wounded part, and the external 
wound dressed as a simple sore ; or otherwise the vessel leading to the 
injured part is to be cut down upon in the most favourable situation 
and secured. 

In all such wounds of arteries, however, the treatment should be 
varied according to the circumstances of each case, and in no injuries 
coming under the care of the surgeon is practical experience more 
required than in deciding on the treatment to be pursued. The 
following is an interesting case of this kind. 

Case. — Wm. Walby, in &lling, was wounded by a carpenter's 
crown-piece, which entered some inches on the inner side of the left 
leg, and passed upwards and backwards. A profuse hemorrhage 
followed the infliction of the wound. About an hour after the acci- 
dent he was brought to St. Bartholomew's Hospital, when' the hemor- 
rhage had ceased, and a small wound with a hard swelling was found 
in the calf of the leg. 

Rest, cathartics, with general and local bleeding, was the treatment 
pursued for several days, during which the tumour increased in size, 
became more tense, and was accompanied by local inflammation and 
severe fever. 

The original wound having healed, a small puncture was made into 
a part of the swelling somewhat softer than the rest of its surface, 
but only- a few drops of blood flowed from the lai^e cavity, which 
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was found onder the moacles. He continued better for tome days, 
and purulent matter mixed with blood continued to pass from the 
wound ; and as it was supposed the bleeding might proceed from a 
wounded superficial vein, the opening was enlarged in order to stop 
ity as the man was much weakened. The enlargement of the wound 
produced faintness, but the bleeding ceased, and cold lotions were 
applied to the leg. 

On the eleventh day after the accident a quanti^ of pus and 
blood flowed from the wound; about mid-day the hemorrhage 
returned, and became decidedly arterial ; and frt>m its copiousness 
at the time of the accident, and the great swelling in the leg 
taken in conjunction with the recent bleeding, it was supposed that 
a large vessel had been wounded. The patient was v^ry much re- 
duced in strength, and if became a question whether the vessel 
should be cut down upon and tied, or amputation of the limb 
performed* Before deciding on this, he was removed to the operat- 
ing theatre, where he felt so £iint that it was necessary to give him 
some wine. The depth of the wounded vessel, and the long dis- 
section that would have been required among the dotted blood, 
which would, in his low state, have been borne with difficulty, 
seemed to indicate amputation as the only remedy, and this was ac- 
cordingly performed above the knee. 

When the limb was examined, a large cavity was found extending 
from the knee to within two inches of the ankle-joint, occupying 
the entire breadth of the limb, and separating the muscles of the 
calf from those immediately covering the tibia and fibula. This 
cavity was filled with, a mass of recently clotted blood, mixed with 
fluid blood and matter. When the cavity was washed, it presented 
a red inflamed surfiace, covered with a smooth layer of coagulable 
lymph, with a portion of consolidated blood which adhered firmly 
to the posterior side of the tibia and interosseous ligament above its^ 
middle. When this was forcibly removed, it was found to be form- 
ed of dense fibrous matter, like that lining the cavity of an aneurism, 
and having an internal cavity about the size of a hazel-nut, which had 
a smooth surface. In the space with which the covering corres-* 
ponded, the posterior tibial artery and vein were situated, and were 
found half divided by a transvere wound. The aperture in the ar- 
tery had an oval figure, without any condensed blood above or below 
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the wound. The upper side of the wounded Tein was shrunk and 
cloeedf and the lower contained a recent coagulum, which allowed 
the probe to pass along its internal cayitj easily. 

This complicated case was treated by Mr.' Lawrence with that 
judicious and decided practice for which he is so remarkably distin- 
guishedy and which in this case most probably saTed the patient^s 
life. It is also an interesting example of the powerful influence of 
the Tital change in the blood which I have named consolidation, in 
arresting hemorrhage. Coagulation alone could never have opposed 
such a powerful obstacle to the bleeding ; which would, but from 
the peculiar situation, size, and complicated nature of the wound, 
have been arrested by the efforts of nature, and formed an inci- 
pient varicose aneurism. The disease was in fact formed by a 
communication between the branch of an artery and a vein taking 
place in the consolidated blood which lay between the two vessels. 

Should the extravaaated blood be formed over a larger artery, 
this may communicate a pulsation to the tumour^ and, the blood 
remaining partly fluid, will have an exact resemblance to an aneurism, 
from which it can only be distinguished by the history of the case, 
the effect of pressure upon the artery above the tumour, the per- 
manent nature of the swelling, &c. Such cases should not be inter- 
fered with until, by careful watching, their nature has been disco- 
vered ; if only an extravasation of blood, the application of a poultice 
so as to soften the part will be all that is required should any pain 
or irritation occur ; after this it is to be treated as an abscess. 

Should the swelling be produced from the influx of blood from a 
wounded vessel of considerable size, the tumour will increase, and 
vriU require the application of a ligature above and below the wound 
in the vesseL Mr. Hunter in his interesting work on inflammation* 
mentions another Uam of extravasation of blood, which pulsates 
and which takes place under the scalp at the time of delivery. 
The pulsation here arises from that of the brain, as the sutures are 
still open. In such a case the surgeon should avoid interfering with 
the tumour, as it is sufficient in general to assist nature in the eflorta 
to disperse the swelling by absorption. 

The same accurate pathologist has related the case of extravaaated 
blood consolidating in a serous sac. A man came into St. George's 

♦ VoL 1, p. 346. 
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Hospital with a hydrocele, for which he was tapped with a lancet. 
Whea the serum was evacuated, the testicle felt larger than usual, 
and in a month the tunica vaginalis was as much distended as before 
the operation. The radical cure was determined on ; the tunica 
vaginalis was slit open, but the testicle being found enlarged was 
removed. Upon its body was found a coagulum of blood, resembling 
a leech in appearance, and in the angle between it and the epididymis 
was another smaller one ; at some points it adhered to the testicle 
and epididymis, at others it was unattached. The anterior of the 
coagulum was firm, although it admitted of being separated ; it was 
raised at one end, when fibres were plainly seen running between 
it and the testicle. The adhesions of the small coagulum were in 
many places still firm. This blood had been extravasated by the 
puncture made with the lancet in drawing ofi^ the water, and had 
fallen down upon the testicle where it coagulated (consolidated). 
Over the whole surface of the tunica vaginalis there were vessels 
filled with blood, and clots of extravasated blood in different parts!* 

Wounds penetrating the abdomen sometimes heal without any 
untoward accident ; from immediate adhesion taking place between 
the serous surface in contact round the edges of the wound, which 
prevents extravasation from the intestines. Even blood-vessels may 
be wounded, and the hemorrhage stopped from the close contact of 
the surrounding viscera, from the consolidation of blood collected 
around the wound, and the resistance of the neighbouring parts. 
The internal bleeding being thus arrested, the extravasation is 
slowly absorbed. 

When the wound has included considerable vessels, the extrava- 
sation of blood from its quantity increases the tendency to inflam- 
mation which the wound produced. In such cases it is necessary 
to avoid interfering with the remedial means which nature sets up, 
and which in general so efibctually prevent extravasation. The 
inflammation is next to be carefully repressed by general and topi- 
cal bleeding, fomentations, rest, dry and spare diet, &c. After these 
symptoms have been thus diminished, it is necessary to observe the 
patient for many days after the injury, as it often happens that by 
the absorption of the coagulable lymph or more vital part of the 

• Loc. cit. vol. 2, p. 508. 
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extravasated blood, the remainder, reduced in its vitality, dies, and 
acting as an irritating and foreign body, and the sac containing it 
being bounded by consolidated blood and lymph, suppurates, and 
nature promotes its expulsion externally. An interesting case of 
this kind is related by M. Petit Jan in his Essay on Extravasation 
of Blood in the Abdomen.* In such cases, while the inflammation 
is to be moderated in the usual manner, the efiorts of nature to ex- 
pel the contained and now highly irritating fluid are to be pro- 
moted. In all cases the recurrence of inflammation 6, 8, or 15 
days after the occurrence of a wound indicates a collection of such 
changed blood. By an opening to evacute such matter there is no 
fear of internal hemorrhage being renewed, as the inflammation and 
adhesion of the parts will effectually have prevented this ; and the 
evacuation of the fluid produces the most favourable change on the 
disease. 

The rupture of the spleen from blows is a frequent occurrence, 
from the organ being often in a diseased and softened state in this 
country (India). The rupture of an abdominal aneurismal sac, or of 
the sac containing the foetus in cases of extra-uterine pregnancy, 
produces fatal hemorrhage. In these cases more or less consolidated 
blood is found round the ruptured part. In the fatal cases this had 
proved insufficient to stop the bleeding. When the blood is in large 
quantity, and poured out quickly, it produces such irritation in the 
sac as to cause a copious secretion of serum ; still the blood retains 
its vitality, and coagulates and reddens on being removed from 
the body, which sometimes retains its warmth for a considerable 
time after death, apparently from the quantity of the efi'used fluid, 
and from its b^ing surrounded by vital organs, which have, in these 
cases, a bleached appearance. 

The care with which nature has defended the important organs 
contained in the chest, prevents the occurrence of frequent injuries 
there ; but when a vessel is wounded and an extravasation of blood 
takes place into the pleura, the hard unyielding external case, and 
the weak and compressible contents, with the proximity of the ves- 
sel to the heart, and the tendency to a vacuum in the chest during 
inspiration, render such cases peculiarly dangerous. In the natural 

* Memoires de TAcad. de Chirurgie, torn. 1, p. 180, and torn. 2, p. 65. Set 
also the Essay of M. de Garengeot on the same subject, torn. 2, p. 81. 
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state the lungs fill completely the chest, but their yielding nature 
still permits blood to be evacuated into the pleura. To stop such 
dangerous hemorrhage the powers of the circulation are to be 
lowered, the bowels kept lax by neutral salts; and total quietude 
witji avoidance of all heating and stimulating food, or much drink, 
is to be carefully observed. One of the most able professional men 
in this country in assisting a gentleman who had broken his leg by 
an accident, so as to have him conveyed home, ruptured a blood 
vessel in the chest. He returned home in his carriage, and moat 
unfortunately visited some patients next day, which increased the 
bleeding, of which he died three days after. While as a friend I 
regret his lamented loss, it must be recollected that he has left a 
reputation for humanity and skill that will be long remembered in 
Calcutta, whilst his writings give him a professional name that will 
always command admiration and respect. After the first dangerous 
' symptoms have been checked, others may follow resembling those 
of other large internal deposits of blood, which vrill probably require 
the evacuation of the fiuid, as already explained under the head of 
effusions into the abdomen. 

When an effusion of blood takes place in the substance of the 
brain, the immediate consequences will vary according to the quan- 
tity, the part into which it is efi*used, the constitution of the indi- 
vidual, &c. When considerable, it most frequently destroys the 
person, either in a short time, from the direct consequences of its 
pressure, or more tardily by the consolidation of the blood, and the 
inflammation which its presence as a foreign body produces. In other 
cases the interior .of the clot, and sometimes large portions of 
the brain, are slowly changed into pus before the person dies. In 
some, from the small quantity and situation of the effusion, or from 
the strength of the constitution, a process of reparation com- 
mences. The effused blood consolidates, its centre becomes pale 
and soft, and at length fluid; the whole is finally contained in 
a sac, and becomes less red. This fluid is slowly absorbed, and 
the soft and jagged brain round the blood becomes paler and 
harder, the parietes of the cavity contract, and a pale greyish sub- 
stance is left in its place. This is slowly removed, the cicatrix of 
the brain shrinking as cicatrices do in other parts. The brain for 
a long time around this part retains a yellow colour, like the effused 



IN .EFFUSED BLOOD. 51 

blood in the cellular tissue,*as it disappears. In the treatment of 
all cases of apoplexy, it is of gceat importance to remove as much 
blood from the circulation in the first stage of the disease as will 
prevent further effusion ; by keeping the bowels open, applying cold 
to the raised heatl, wearing warm clothes, using oleaginous frictions, 
and avoiding every stimulus to the system, we do all that is imme- 
diately necessary; we are however to be very careful to avoid every 
means liable to reduce the strength of the system too much, strength 
being now so necessary for promoting the salutary changes in 
effused blood, and the restoration of the brain to its healthy function. 
The continuance of the cause renders relapses frequent ; and from 
the nature of the organ affected, these relapses are always dangerous* 
and their effects continue very different periods. The cure of this 
form of palsy is slow, and sensation is restored, first in the parts 
that are furthest from the brain. In some cases a peculiar numb- 
ness is only felt in a set of muscles, which are moved as in health. 
The loss of sensation and motion is more particularly evident in 
the viscera of the pelvis. 

Effusion of blood may take place into the eye on the occurrence 
of acute ophthalmia. Mr. J. Bell has related an interesting case 
of such an effusion into the anterior chamber of the eye, so that 
the organ appeared half filled with blood. On taking violent exer- 
cise, or from any other cause occasioning an increased flow of blood 
towards the head, the attack was repeated, and at last became peri- 
odical, and occurred spontaneously.* In such a case strict regimen, 
free evacuations, a seton in the nape of the neck, and an abstemious, 
quiet, and regular course of life, so as to appease the sensibility of 
the eye, is required. In cases of abscesses in the lungs, liver, and 
other vascular parts, fatal hemorrhage is generally prevented by the 
large vessels having been rendered impervious to blood by the ad- 
hesive inflammation and consolidation of blood in the vessels, pre- 
the softening of the parts, and the formation of the abscess. 

* Loc. Cit. voL 3, page 349. 
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SECTION III. 

Sthenic changei in Blood effused extemaUy. 

Blood effused from vessels and exposed to the air consolidates 
less firmly and completely, as part of the vital fluid effused, from 
exposure to the air, coagulates or dies. 

It is of much consequence to the speedy reparation of an incised 
wound, to diminish as much as possible the exposure of the extra- 
vasated blood in a wound to the air, and thus avoid its coagulation. 
When this has occurred to a considerable degree, the treatment 
should consist in removing the recent coagulated blood, and thus 
preventing the irritation of this extraneous substance, and in bring- 
ing the surface of the consolidated portions of blood together, and 
there retaining them until the completion of their adhesion. This 
is the more readily accomplished, as the small effusion of blood into 
the vital cellular tissue and other neighbouring parts, for the most 
part consolidates closer the small vessels that may be divided, and 
connects the parts that are not much separated from each other or 
injured by violence. 

When a superficial wound is inflicted, as the bleeding ceases a 
coagulated portion of blood is left upon the surface, in contact with the 
air, and another portion on the vital surface ; the latter consolidates 
and becomes intimately connected by new vessels with the cut sur- 
face. Should the scab be torn off in this stage, it is found to con- 
sist of coagulated superficial blood, and an internal consolidated 
portion. In this the healing process is going on, and the intimate 
union becomes evident from its vascularity, and the blood is thin 
and florid, designating its arterial nature. Such an intimate union 
is explained by the effused consolidated blood retaining a certain 
portion of vitality, and being united with the living structure by 
numerous vessels, in which the new skin is formed. Should the scab 
be removed at a later period, the new skin is found covering the 
wound and defending it until its natural covering is sufiiciently 
developed to protect the parts underneath. 

In the treatment of recent incised wounds the coagulated blood on 
their surface should 'be removed by washing. The care with which 
blood is removed should depend on the strength of the individual 
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and the vitality of the parts, and in particular on the degree of its 
exposure to the air. When this has not been great, considerable 
portions of extravasated blood may be left in the wound with im- 
punity, as it is slowly removed by absorption. The sides or lips 
being brought together, the opposite surfaces of the consolidated 
blood unite by the secretion of gelatinous coagulable lymph, and the 
union may be completed in from twenty-four to thirty hours. 
The consolidated blood in the wound becomes paler in colour, and is 
quickly organized by new vessels forming ; the superfluous con- 
solidated blood is absorbed, and the effused lymph is gradually 
changed into what is called a cicatrix. 

Such processes ^f reparation are performed by the local vitality 
of parts without the system participating in the action, unless the 
wound be extensive or the organ or part be important or sensible. 

When large members are amputated, such a shock is given to 
the system as to repress the whole powers of life ; but, a short time 
afterwards, a state of a reaction in the parts succeeds, and then the 
vessels, which at the time of the operation had ceased to discharge 
blood, now commence to bleed. This being often in considerable 
quantity, is only partially consolidated, and the coagulated portion 
acting as an extraneous matter, increases the irritation, and often 
induces suppuration. To diminish as much as possible such a 
cause of irritation in the stump, it ought to be exposed for about 
half an hour to the air, when any bleeding vessel may be easily se- 
cured, and all the coagulated blood removed; the divided parts 
being then brought together, they are in the most favourable state 
for union, and there is little fear of hemorrhage. 

Compound fractures may take place directly or consecutively. 
When the fracture of a bone has occurred with a wound which ex- 
poses it to the air, the solution of continuity is more complicated 
and dangerous, and the reparation of the injury is much slower than 
when the fracture is simple, in consequence of the lower vitality of 
the bone than the soft parts, and from the effused blood losing par- 
tially its vitality by exposure to the air, which increases the irrita- 
tion, and hastens suppuration. In this case the solution of conti- 
nuity is healed by the formation of granulations. 

Should the effusion of blood be considerable in a simple fracture, 
or the injury to the soft parts extensive, a partial consolidation oc- 
curs near the vital tissue ; while the blood near the centre, and 
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where the soft parts are much injured, remains fluid. This pro- 
duces great irritation, the inflammation pasaes to the suppurative 
stage, the simpte becomes a consecutive compound fracture, and 
the reparation when it occurs is slowly completed by granula- 
tions. 

When the lungs are so diseased that an increased quantity of 
blood is sent to a particular part by the impeded circulation in 
others, or when this efiect is produced by diseases of the valves of 
the left side of the heart, — hemorrhage into the brondbi^and hae- 
moptysis may be produced, forming what is called apopletxy of the 
.lungs. On dissection a coagulum, partly consolidated, is found, 
which is formed in part of the cellular tissue of the lungs. 

The following case occurred to the celebrated M. LsBonec, imd 
afibrds a beautiful example of the organization of blood effused up- 
on a mucous membrane. A patient was brought to La Charite, 
Paris, in the last stage of phthisis pulmonalis ; during the period 
he remained there, he had several attacks of .haemoptysis; and a 
short time before death several severe fits of coughing, ^Ideh 
threatened suffocation. When the trachea was examined after 
death, it was found that where it bifurcates into the bronchi, an 
oval-shaped organized consolidated portion of blood was situated, 
about an inch and a half long, and four or five lines in diameter, 
which nearly fllted up the left branch of the bronchi, adhered inti- 
mately to the mucous membrane, and had superficial vessels rami- 
fied on its surface.* 

Several cases are on record of persons expectoratixig porttona of 
flesh, which appear to have been portions of consolidated .blood, 
which had formed, as in the above case, and had been detached 
during life by the violence of coughing.f 

The great changes in the quantity and quality of. the blood sent 
to the uterus, and the occasional consolidation of portions. o£ it 
when efllised upon its mucous surface, explains the formation of a 
variety of polypus, which occasionally occurs in that organ. 

* This case is referred to his work De T Auscultation Mediate. 2iid ed. torn. 1 . 
p. 261. 

t Act. Nat. Cur. v. V, obs. 74. Comm. Litterar. Norimb. 1745, p. 215. 
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SECTION IV. 

Sthenic changes in the Blood in its natural receptacles. 

We have seen that the vitality of the blood is soon destroyed on 
being exposed to the air, and less quickly when effused into vital 
tissues ; we shall next consider the changes that occur in the blood 
while remaining in its natural receptacles, by sthenic causes. 

All changes in the quantity and quality of the blood act on the 
vital tubes through which it passes. In youth, when the cruor is 
large in quantity, and the arterial system of vessels active, the blood 
performs the important offices of growth ; in old age, a less active 
state of these vessels is required, and the cruor is found diminished 
in quantity, und the circulation is slower and less active. 

In some cases the quantity and nourishing quality of the blood are 
so much increased in the adult beyond its natural condition, as to 
produce that state of the body called plethora ; in which the pulse 
is strong and active, and there is a predisposition in the system to 
inflammation, which is exhibited by the local increase of the vitality 
in a part. For understanding the nature of the extensive and most 
important class of sthenic diseases, we shall trace the effects of 
irritation applied to the large vessels, which will enable us to explain 
the like changes in the smaller branches, the size of which renders 
the investigation more difficult, and less conclusive. 

When two ligatures have been tied round a living vessel contain- 
ing blood, so as to leave the interval of an inch between them, Hew- 
son found that the blood in this isolated portion retained its vital- 
ity ten times longer than when removed from the body, and did not 
put on any appearance of buff. When a portion of blood belonging 
to another animal was introduce^ into such an isolated portion of 
a living vepsel, coagulation took place slowly, and this was accele- 
rated by dividing the nerves which supplied the isolated portion 
When the blood of another animal has been exposed to the air, and 
the vitality thus diminished, coagulation takes place more rapidly. 
The destruction of the nerves of the part, or whatever diminishes 
vitality, hastens coagulation. 

This is not alone produced by the state of rest, as generally be- 
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lieved, or we should expect it to take place in hibernating animals, 
during long swoons, trances, &c. In such cases the blood in its low 
degree of vitality becomes darker, thicker, and seems half coagula- 
ted. When in this state it is exposed to a higher degree of temper- 
ature, and at the same time its motion is accelerated, it quickly 
increases in its fluidity and its vitality. 

When coagulation has once taken place, the blood cannot be 
restored again to its homogeneous fluid state ; but being dead pu- 
trifies, as other dead animal matter. 

When the principal trunk of an artery of a member is tied, the 
circulation is slow in the collateral branches, but no coagulation 
takes place. These examples prove that something more is required 
for producing coagulation or consolidation than rest, and that some- 
thing is a destruction, or an increase of vitality, beyond its natural 
degree. Hence, such consolidated portions of blood form in a co- 
nical figure, from the base being near the seat of irritation and the 
apex at a distance, which is consequently small and surrounded by 
the liquid blood. In like manner the conical figure forms in con- 
centric layers. These changes may be considered : — 

^ I. Js they appear in Feins and in the Heart — The blood as it 
circulates may be locally diminished or increased in its vitality. 
We have seen that when diminished to a certain degree, it is no 
longer capable of supporting the body in its usual state, which be- 
comes weak and emaciated from the diminution of the nourishment 
which is derived from it ; and this vital fluid is sometimes found 
depraved so as to approach a state of putridity. When the vitality 
of the blood is augmented locally, there is an increased secretion, 
which contains a larger quantity of coagulable lymph, the pabulum 
of new parts. Should the exciting cause be applied to a large vein, 
after it has reached a certain degree of augmentation, the homoge- 
neous blood changes to a solid state — or consolidates. When a 
large superficial vein is so irritated as to be iufiamed, the first symp- 
tom indicating this state is a hard cord-like substance, which may be 
felt along its course, and is proved, on dissection, to be produced by 
a consolidation of its contents. This change in the blood is constant, 
and seems to be produced by an increased degree of that alteration 
which is observed when the system is strong; and is the efiect of a 
higher and morbid state of vitality in an inflamed vein. In the same 
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manner the yital principle of the vessel and its contents act on each 
other, and produce the diversity of fluids in health and disease. The 
tame sympathy between the vessel and its contents produces a re- 
ciprocal action on each other when either is affected with disease. 
Thus when an irritating cause is applied to a vein, it first affects the 
tissue, and then the contents, which again act on the vessel. It is irri- 
tation which produces a consolidation of blood in the vessel. On exa- 
mining this change more carefully, we find that it takes place in those 
places in which the blood flows more slowly ; which the increase of 
irritation to a certain degree produces, and thus resembles the slow 
circulation in secreting vessels, in which vital changes naturally 
take place. The consolidation in the vein first takes place in the 
centre of the column of blood, and as the influence of the irritation 
increases, new layers are deposited upon the first, and this goes on 
until the whole vessel is filled with the changed blood. In this 
state it possesses the property of inherent motion, becomes organ- 
ized, and thus shows the visible effects of life. 

It is the irritation which produces the red streak externally, and 
cord-like feel along the course of the inflamed vessel ; and when 
the exciting cause is diminished or removed by the early application 
of antiphlogistic remedies, these symptoms disappear, the consoli- 
dated blood is again resolved into its fluid state, the vessel becomes 
pervious, and the parts are restored to their natural state. This forms 
the termination of phlebitis by resolution. 

When the cause is more severe, or the system more susceptible, 
the inflammation continues and the vessel remains impervious, by 
the consolidated blood filling the vein ; from the absorption of the 
serum in the cellular tissue round the vessel being retarded, an oede- 
matous swelling is farther produced by its accumulation along the 
coarse of the diseased vessel. When the inflammation is more acute, 
a larger portion of coagula1)le lymph is secreted, and a hard swelling 
is the consequence, which often extends, not only along the course 
of the vessel, but also to the neighbouring parts, producing fever, 
and much distress to the sufferer. In such cases abscesses frequently 
form in the cellular tissue, and are discharged with much relief to 
the patient. This acute inflammation in the neighbourhood retards 
the progress of the phlebitis ; which, however, frequently runs a 
fital course by the extension of the inflammation along the vein. 
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The changes which take place in the vein, when not arrested by an- 
tiphlogistic, remedies and the solution of the consolidated blood, are 
often not observable in consequence of the severe external inflamma- 
tion, which, although distressing, is but of secondary consequence, 
when compared with the very dangerous effects of the inflammation 
in the vein. 

The extent of the consolidated blood varies according to the 
powers of the system, the degree and length of application of the 
exciting causes, the sisse of the vessel, its distance from the laige 
trunks of the heart, and the size and number of the collateral 
branches. When the inflamed branch is small, the consolidation 
seldom extends far, especially in the course of the circulating blood* 
and when the vessel has many valves, and enter a trunk at an acute 
angle. 

The cousoUdated blood remains, for a time, unconnected with the 
tissue of the vessel, which appears quite healthy i but when the 
inflammation is more severe, the coats of the vessel participate* 
secrete lymph into their proper tissue, and upon their internal meyn- 
Wane, which lymph becomes thickened, and an intimate connection 
Ukes place between it and the consolidated blood. This forms the 
adhesive state of inflammation in veins. 

The consolidated blood, we have seen, is formed by cono^Qtric 
layers ; and when the inflammation continues, it undergoes other 
changes. The red globules become fewer at the centre, and at 
length disappear, leaving a hard white substance. This change 
advanees externdyiy, while the central portions soften, and are often 
converted into a puriform matter. The external crust remains 
longer red and unchanged, and being united to the internal surface 
of the vein, forms an irregular surface, which may be mistaken for 
a false membrane. In general, before death, the whole consolidated 
blood is changed into pus^ leaving a shining irregular surface for a 
short distance below and a considerable distance above the seat of 
the part to which the irritation had been appb'ed; and in this space 
the vessed is filled with pus. Should the person live long enough, 
the pus accumulates and tends outwards, forming separate abscesses, 
as often occurs. The accompanying drawings (PI. I.) show these dif- 
ferent changes ; as in the three examples, the abscess is bounded 
by consolidated portions of blood adhering internally to the thick- 
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ened tissue of tbe yeasd; and< forming the. adhesivo stage of phlebi- 
tis. In this manner the progress of the disease towards vital organs is 
retarded, and the introduction of pus into the system is prevented. 

In some cases, from tbe severity of the Causei or weakness of the 
system, there is not a sufficient quantity of consolidated blood pro- 
duced, to retard the progress of the diiaease in the vein ; this occur- 
red in thd patient from whom the preparations figured were taken. 
In sndi catsea fever ensues, which takes on a typhoid type, and soon 
terminates in death.. 

After enumCTating the changes which take placje in the blood 
when veins are aeCaally inflamed, we shall now be prepared to con- 
sider the changes produced by a more chronic cause. When a vein 
is wounded, a pbrtion of its contents are evacuated into the neigh- 
bouring cellular tissue, and unless the vessel and wound be large, 
the blee<fing soon ceases. A portion of consolidated blood form 
between the Kpe of tbe wbmid, the inner surface of which is soon 
covered with a tltin, smooth, transparent membrane of new formations 
rimilar to, and which becomes continuous withj the internal mem- 
brane of the vein. This consolidated blood changes into a whitish 
settii-transparent substance, or cicatrix, which differs from the 
ptopet tissue of the vein. When the vein has been divided across, 
it conltiicts and retracts within the cellular tissue, more or less of a 
eoilsolidation of blood takes place in and around the cut extremity, 
which gpenetally stops the hemorrhage that may occur from the 
aAastamosiiig branches of veins, and the little propelling force of the 
cireulation in this system of vessels. Tbe vein becomes thus imper- 
vious, to the next collateral branch which pours the blood into it. 
l%e consolidated blood in the vessel near the divided surface slowly 
difiiiniriles, becomes pale, and the vessel slowly obliterated in the 
dense cellular tissue surrounding it. 

Ii!i other cases in which consolidation of blood takes place in veins, 
Ae circulation is carried on through the collateral branches, and the 
vessel becomes permanently impervious to blood. In such cases, 
the consolidated blood slowly changes to a hard pale substance ; and, 
as it diminishes in size, the vessel shrinks, and is reduced to an 
impervious cord. In this manner the largest trunks of veins may be 
obliterated, without any bad consequences being produced. The 
vena cava was found obliterated, from the insertion of the emulgent 
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veins to the right auricle of the heart in cases described by Baillie,* 
Morgagnif and Albinus.:]: In another case Albinos found the 
inferior vena cava and iliac veins obliterated by concretions, and in 
the body of another individual he found the left internal jugular 
vein contracted and obliterated by coagulated lymph.$ 

In some cases, from local irritation applied to trunks of veins and the 
heart, portions of consolidated blood are formed, the inherent vi- 
tality of which increases and they become organized by the formation 
of new vessels, which connect themselves with those of the tissue 
of the vein. Such organized portions of the blood are called polypi. 
From the continued motion of the blood in the vessel their formation 
is rare, and only occurs when the circulation is languid. I have 
frequently, seen large veins filled with consolidated blood, which, on 
a careful examination, seemed to be organized, from the number of 
white lines running through the mass, and which, from the manner 
they ramified, appeared to be vessels. " I think," says the accurate 
John Hunter, ** 1 have been able to inject what I suspected to be the 
beginning of a vascular formation in a 'coagulum,' when it could 
not derive any vessels from the surrounding parts." In other cases 
I have found old tumours of a red colour, and very vascular, firmly 
attached to the internal membrane, which appeared to give them a 
covering. These tumours seemed to have formed a considerable time 
before, and to have been produced by changes taking place in the 
condensed blood. Other cases are on record of such polypi being 
found in veins. I saw a beautiful specimen of this polypus, the size 
of a filbert, firmly adhering by its neck to the vense portae, as it 
entered the liver, in the Museum of the Civil Hospital at Vienna. 

When a slight and temporary cause produces a portion of conso- 
lidated blood, and there are numerous collateral branches at the part, 
and the circulation is very languid, it often remains for a considerable 
time without any further change ; excepting the formation of a thin 
smooth transparent membrane on its surface, exactly like that of 
the internal membrane of veins. In other cases, the red globules 
are removed near the centre, and the pale substance left is hard, 
tough, and like cartilage. In this state it may remain a considerable 

• Trans, of A. Soc. vol. 1. p. 129. f Annot. Academ. lib. 7, c. 2. 

I Epist 36, art. 10. 
§ Op. Path. p. 6, sect. 8. 
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time, as occurred in the case of a woman who died some time after 
deliyeiy. On dissection the veins of the uterus were found large 
and tortUQUS, and the consolidated blood had, at several places, 
assumed a cartilaginous appearance. In another case the patient 
seemed to have lived longer after delivery, as the consolidation of 
blood had partly filled up the calibre of the vessels, in the interior of 
which calculi were found. These are produced by gradual changes 
in the consolidated blood to cartilaginous, and afterwards into osse- 
ous, substances, which have been called Phlebolites. Such changes 
may be frequently seen in different stages, up to the osseous state, 
in veins. 

These phlebolites are found surrounded by, but unattached to, the 
vein, and the smaller ones often admit of the circulation of blood, and 
are surrounded by consolidated blood. 

In some cases the consolidated blood which surrounded these 
calculi is removed, and the vessel being left impervious, shrinks, and 
in time becomes impervious, leaving the calculi in what is errone- 
ously supposed to be cellular tissue. These phlebolites have an 
ovoid form, and are found of all sizes, from that of the head of a pin 
to that of a pea or bean, and have usually a smooth surface. These 
calculi are of a light yellowish colour, generally mixed with red 
externally. They are formed of concentric layers, their specific 
gravity is near that of bone, and their hardness increases when taken 
out of the body and dried. By chemical analysis they are found to 
consist principally of the phosphate and carbonate of lime, united 
with animal matter ; and there is likewise a trace of the presence of 
phosphoric acid, &c. 

These calculi are most frequently found in the pelvic veins, espe- 
cially in those ramified on the rectum, the neck of the bladder, and 
uterus ; from these veins being more subject to infiammation, the 
slow course of their contents, their being subject to great changes 
in size, and to their ftequent communications, which allow the 
circulation to be carried on by the collateral branches. As these 
veins are less liable to the acute causes of phlebitis, when the 
constitution is weak, and the inflammation chronic, the blood is thus 
allowed slowly to be converted into cartilage and bone. Phlebolites, 
however, are not peculiar to the pelvic veins, as they are frequently 
found of the largest size, and of a more irregular figure, in the veins 
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of the«pleen. They are not unfrequently found i|i the branches of 
the external pudic. Cruvelhier has seen them in the veips whjdb 
accompany the anterior and posterior tibial arteries ; and ina patient 
who died of phlebitis, I found a calculus the.si^e of a pin's head, 
surrounded by a portion of consolidated blood, and )in^ with sniooth 
membrane, in one of the communicating branches of veins at the 
bend of the arm. 

Phlebolites are found in general from 2 or 8 to 20 or SO in number ; 
in one case I counted 40 in the veins which surrounded the prostate 
gland and neck of the bladder. 

CoMolidation of Blood in the Heart. 

As the occurrence of polypi in the heart has not always been 
allowed, from portions of coagulated blood attached to th^ irregular- 
ities of its internal surfiice, formed after death, having been mistaken 
for such polypi, a few remarks will be. required on this subject. 

As the heart does not completely empty itself at each contraction, 
portions of the blood may consolidate, when predisposed to do so, 
by a sthenic condition, or by a local state of the organ. From the 
force with which the blood is propelled, we may expect that these 
polypi will occur when there is an impaired action of the organ in 
that part which is more particularly out of the course of the cir- 
culation, when they will assume. an ovoid form. Polypi then 
form slowly, by the deposit of concentric layers of consolidated blood 
upon their surface, and their presence is in spme cases not even 
suspected during life. 

Mr. A. Burns* found, in a heart in which the right auricle and 
ventricle were considerably dilated, a large and fully organized 
pendulous polypus lodged in the former, which hung down into the 
right ventricle. It was so firmly attached by a rough surface to the 
muscuH peetinati, as to allow the whole mass of the heart and a 
considerable portion' of the lungs to be suspended by it. Its structure 
wais dense, lamellated, and no red globule seemed to enter into its 
composition. 

Mr. J. Stewartf has also described a case of polypus of the 

* Diseases of the Heart, p. 197. 

f Edin. Med. and Surg. Journal for 1817. 
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heartj which was highly vascular. There was one in the right 
auricle, and one in each ventricle. 

In another case Mr. Burns found a polypus, more then one inch 
long, so firmly attached to the septum of the hearty that the lining 
membrane of the ventricle was torn before the polypus could be 
separated from its attachment. Where the two were in contact, 
the septum was painted with small red vessels. In the centre of 
this polypus an abscess was found, which discharged about a tea* 
spoonful of perfectly formed purulent matter. 

Mr. Wardrop has seen the preparation of a polypus of the left 
ventricle, in the centre of which was a distinct abscess.* 

In other cases these consolidated portions of blood are more 
rugged, and resemble those in aneurisms, and sometimes contain 
deposits of osseous matter.f 

Cruwell found a small globular body, principally composed of 
cartilage and bone, and containing a cavity in its interior, wedged 
in between the valves of the pulmonary artery.;!^ 

The symptoms of these polypi resemble much, and are often con- 
founded with, diseases of the valves of the heart. In the primary 
stage the symptoms are first those of infiammation of the heart, 
which are succeeded by symptoms of obstructed circulation, such 
as oppression and anxiety at the upper and fore part of the thorax, 
occasional rigors, and profuse perspirations, accompanied with 
dyspnoea, particularly on taking smart exercise. The pulse is at 
times irregular, and generally frequent, cough with expectoration, 
at times streaked with blood. In other cases after an attack of op- 
pression at the heart, there is severe dyspnoea, great b'stlessness, 
and inability to remain in the horizontal position, followed by ex- 
pectoration of considerable quantities of florid blood. 

The above remarks on the consolidation of blood will enable us to 
explain the plan of treatment to be pursued, not only to relieve the 
distressing symptoms, but also to enable nature to remove the 
polypus. Such a plan will be strictly antiphlogistic, such as bleed- 
ing, a spare and dry diet, purgatives, rest, and digitalis. By these 

^ Bafllie*8 Works, vol. 2, p. 20. 

t A. Bums OD the Diseases of the Heart, &c. p. 202. 

} De cordis et-vasonim osteogenesi in quatrogenario obsenrata. Halse, 1765. 
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means the distressing symptoms may be relieved, the consolidated 
blood arrested in its formation, and what had been formed may be 
removed, when treated in its primary stage. 

$ 2. Consolidation of blood in arteries. — Arteries are more highly 
organized and their contents possess a greater degree of vitality, 
than veins. In the one case lymph is more freely effused when the 
vessel is irritated, and in the other, blood is more liable to be con- 
solidated when inflamed, from the diminished velocity with which 
it circulates through veins. It is only when the impetus of the 
blood is retarded or stopped in arteries, as by a ligature, that its dis- 
position to consolidate has an opportunity of displaying itself. 

Hemorrhage is retarded in a wound which has divided an artery 
by the contraction and retraction of the vessel into its sheath. In ute- 
rine hemorrhage the mouths of the large vessels, left open after the se- 
paration of the placenta, contract to a small size, by the rapid reduc- 
tion of the organ now emptied of its contents. In these cases hemor- 
rhage is stopped by the closing of the open extremities of the vessels ; 
but this alone is not sufficient to stop the impetus of the blood in divid- 
ed arteries in other parts of the body, where nature employs va- 
rious means to assist in arresting the bleeding. By the retrac- 
tion of the vessel within its cellular covering, a portion of blood 
is arrested and consolidated in the irregular sheath, which diminished 
the opening in the vessel ; when the external wound is not large, 
and the branch small, it is followed by the consolidation of blood 
betwixt the lips of the wound, a stop being thus put to its further 
evacuation. In a large proportion of such cases artificial means 
must be employed to diminish the open aperture in the vessel, which, 
from the low state of organization in arteries, does not heal by the. 
usual process of adhesive inflammation. Should the wound in the 
artery be of considerable size, or even small, the impetus of the 
circulation is so great, and the wound in the vessel so callous, that 
hemorrhage may recur many days after it had been stopped, by the 
want of firmness and consequent vitality in the consolidated blood 
betwixt the lips of the wound. This will take place in the same sized 
vessel less readily in proportion to the strength of the system, and 
the degree of local irritation. When the system is affected with acute 
inflammatory fever, blood is less liable to be consolidated than in 
health, from the increased propelling force of the heart, and more 
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fluid state of the blood, although in a higher state of vitality. In 
such cases the blood insinuates itself further along the capillaries, 
when their action is so weak and the course of the blood so slow, as fre- 
quently to be followed by a consolidation of the blood there : this 
consolidation being succeeded by the usual symptoms of inflam- 
mation. Should there be any local irritation in large trunks, 
where the circulation is accelerated, it may be overcome by the 
disposition to consolidation, by which the vessel is obliterated. 
Thus in stumps the irritation which the application of the ligature 
to the vessel produces, and the stagnant state of the blood in 
the part, explain its speedy consolidation. The blood of weak 
persons consolidates imperfectly, but on the contrary coagu- 
lates or dies sooner. Messrs. Hewson and Hunter supposed 
the weaker the action of vessels the sooner the blood coagulated ; 
which they contended was proved by making an incision into the 
femoral artery of a dog, when there were no signs of coagulation 
found, while the blood flowed rapidity ; but as the action of the 
vessels was weakened it became evident. When a person dies from 
hemorrhage following the wound of a large arterial trunk, a small 
portion of blood will be found filling up the wound in the vessel ; 
this portion having coagulated at the time of death. The consoli- 
dation of blood cannot be depended on for closing the wound when 
the artery is of a considerable size, in consequence of the impetus of 
the blood in the vessel. A ligature should, if possible, be applied 
above and below the wound, as the simplest and most eflectual 
means of arresting such an hemorrhage. 

The internal membrane of arteries rarely inflames spontaneously, 
owing to its oflSce ; but when irritated by mechanical causes, it 
readily undergoes adhesive inflammation. Dr. Jones* found that 
the effusion of lymph, from a wound made in the internal and middle 
coats of an artery by a ligature, was sometimes enough to obstruct 
it even when the ligature was immediately removed. In other cases 
three or four were applied at a short distance from each other, so as 
to produce a sufficient secretion of lymph to cause the obstruction 
in the vessel. He gives a figure representing the carotid artery, 
which had thus been obstructed by the momentary application of 

• On Hemorrhage. Lond. 1805, chap. 3. 
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four ligatures ; and it affords a beautiful example of the effects of 
strong irritation applied to the artery of a horse two days before it 
was killed. In that part of the vessel upon which the four ligatures 
had been applied, coagulated lymph adhered to the internal surface 
of the artery, so as to form but one substance with it; completely 
filling up its canal, even projecting a little beyond the pcmits of 
adhesion, and intermixing above and below with the fluid vital 
blood. " This coagulation filled up the artery for some distance 
above and below the lymph, but did not adhere to the internal 
membrane of the vessel.*' * Such is Dr. Jones's explanation; 

It would appear that the irritation was so severe as to produce a 
secretion of lymph from the wound in the internal and middle coats 
of the artery, and a consolidation of the blood which extends above 
and below the part. Where the ligatures had been applied, the 
consolidated blood had changed to a hard white substance, from the 
inflamed state of the coats of the artery at that part ; and above and 
below it remained in its state of recent consolidation. This success 
led Dr. Jones to conjecture that in some surgical cases the ligature 
might be removed at once, the middle and internal coats having been 
divided. But there are two circumstances that militate against this 
conclusion. 1st. The impetus of the blood in aiteries preventing 
the formation of consolidated blood, there is danger of the operation 
not succeedmg ; 2ndly. Hemorrhage is more liable to occur in the 
human subject than in the horse, as the arteries of the former are 
less subject to the necessary degree of inflammation, and the 
blood to consolidation. On this account temporary ligature h fl# 
not been found to answer ; as the presence of the thread is not 
only necessary to arrest the impetus of blood, but also, in most 
cases, to keep up a certain amount of irritation.f When a 
ligature had been applied for an hour or two, Mr. Traven 
found the vessel blocked up with lymph, mingled with ooagula 
of blood.:}: It requires from 10 to S4 or 48 hours according 
to the constitution of the person, &c. to complete the consolidation 

• Loc. Cit. pp. 128 and 229. 

t Mr. Dalrymple's Experiments, as stated by Mr. Travcrs in his interesting 
Essay on the Ligature of Arteries, tend to this conclusion. — ^Med. Chiraig. 
Trans, vol. 4. p. 442. 

} Loc. Cit. vol. 6. p. 633. 
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of the blood in the vessel ; a few hours will not be sufficient to 
obliterate the artery. Removing the ligature at this period, as Mr. 
Travers and Scarpa recommend^ would be attended with danger, 
from the tissue of the vessel being softened by its state of inflamina- 
tion, afid so made liable to give way. Mr. A. C. Hutchison applied 
a double ligature to the femoral artery for a popliteal aneurism. 
The ligatures were tied with loops, or slip knots, about a quarter of 
an inch of the vessel being left undivided between them. Ail that 
now remained of the pulsation in the tumour was a slight undula- 
tory motion. Nearly six hours having elapsed from the application 
of the ligatures, the wound was carefully opened, and they were 
untied and removed, without the slightest disturbance of the vessel. 
In less than half a minute afterwards, the aneurism became distended 
with blood, and the pulsations were as strong in the tumour as 
before the operation. Two fresh ligatures were applied, hemorr- 
hage afterwards came on, amputation was performed, and the patient 
died.* By allowing the ligature to remain until removed by ulcer- 
ation, which will be completed in 8, 15, or 20 days, this danger is 
much diminished. If the artery be small, its organization is higher, 
and the ligature is discharged by ulceration about the fifth or sixth 
day. 

When a living vessel is tied with a ligature, the internal and mid- 
dle coats are divided ; but the kind of cut will vary with the size of 
the ligature employed. A large or flat ligature makes a bruised 
and lacerated wound, which is more disposed to take on the suppu- 
rative and ulcerative inflammation than the adhesive form ; this ten- 
dency is increased by the greater irritation which the larger size of 
the ligature produces.f When the artery is healthy, a small liga- 
ture that will make an incised cut in the internal coats, and cause 
Kttle irritation by its presence, is to be preferred, but in a weak 
person in Virhom the artery possesses a low degree of vitality, and is 
ettetksitelj Ossifled, a flat ligatilre may be preferable. By thus 
dirawing the ligature less tightly together, so as to avoid the irregu- 
lar division of the small plates of bone, a necessary increase to the 
irritation is produced, by which the adhesive inflammation will be 

* Fnei. OIm. in Surgery, p. 102. 

t See Mr. Lawrence*8 excellent practical Remarks in Med. Cbimrg. Trans, 
▼ol. S. p 490. 

F 2 
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promoted, and the tendency to secondary hemorrhage prevented. 
In a man fifty-nine years of age, bleeding took place nearly a month 
after amputation from the ossified femoral artery ; and Mr. Law- 
rence, was, therefore, obliged to expose and tie the vessel again for 
the suppression of the hemorrhage, when he found a hard tube, 
which cracked immediately that the ligature was tightened : the 
bleeding, however, did not return.* In this case the slow progress 
of adhesion, after the former operation, was not suflicient to prevent 
hemorrhage ; but it assisted in producing the necessary degree of in- 
flammation, which in such patients is promoted by a large ligature 
brought less tightly together, and by increasing the irritation so as 
to ensure the necessary adhesive inflammation, without much splin- 
tering of the tube of bone. 

When a ligature has been applied to an artery, the union of the 
opposite sides takes place through the medium of the secreted coag- 
ulated lymph from its wounded surfaces, and consolidated blood from 
the irritation in the part. This adheres at its base by the effused 
lymph to the internal coat of the vessel, and beyond the point it re- 
mains unattached, and of a conical figure, as it extends from the 
part irritated. In proportion to the extent and firmness of the consoli- 
dated blood, will the fear of secondary hemorrhage be diminished. 
By the irritation of the ligature on the coats of the vessel, and its 
contents, the blood consolidates round the divided coats of the ar- 
tery ; and as the irritation continues, new layers are deposited upon 
the consolidated portion, until a pyramidal form is given to it, from 
the diminished irritation, as consolidated blood forms at a greater 
distance from the irritating cause, when it is surrounded by liquid 
blood. Such changes are locally produced in the blood by an in- 
crease in its vitality, as has been already stated ; after being in- 
creased to a certain degree, it changes to a uniform solid mass in 
concentric layers, of a dark red colour externally, and becomes pale 
and harder towards its centre. These vital changes are produced 
by an efiect exactly opposite to that of coagulation, or the chemical 
changes in the principles of the blood. 

By this consolidation of blood, a firm barrier is formed to the ex- 
travasation of blood ; strengthened by the lymph which the irritated 
coat of the artery had thrown out, uniting its divided sides, and the 

* Loc. Cit. YoL 6. p. 193. 
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base of the consolidated pyramid of blood. As the irritation of the 
ligature continues, the inflammation passes to the ulcerative form, 
by which it is separated, and thrown off without fear of hemorrhage. 

In some cases, from the weakness of the general system, or vessel, 
the necessary adhesive inflammation may not take place. Such 
local weakness may be produced by its external coat having been 
dissected from the neighbouring parts, by the rugged nature of the 
wound in the internal coat of the artery, by the presence of a large 
sized ligature, and such a degree of inflammation ensuing, as passes 
to the ulcerative stage, before a sufficient quantity of lymph and con- 
solidated blood is formed, to resist the force of the circulating blood ; 
in this way what is called secondary hemorrhage succeeds. This may 
be caused by the ligature having been applied to the trunk of the 
artery, near the point where a large branch joins it. For this rea- 
son the ligature should be placed round an artery at some distance 
from such a branch, so as to allow the secretion of lymph and a 
column of quiescent blood to assist in the formation of the con- 
solidated portion, without being disturbed by the flow of blood near 
it. The distance to which the consolidated blood extends after the 
application of a ligature round the trunk of an artery, will depend 
upon the constitution of the person, the degree and extent of irrita^ 
tioD produced, the number, size, and acute angle at which the blood 
flows through the collateral branches, and distance from the heart. 
Hence it is more extensive in the trunk, and on the side of the lig- 
ature next the heart. The great additional security thus obtained 
by placing the ligature at some distance from considerable branches, 
is exemplified in the case related by Mr. Travers,* in which a liga- 
ture had been placed upon the external iliac, between the epigastric 
and circumflex iliac arteries. The ligature was in contact with the 
former at the angle which it makes at its origin from the iliac. 
There ulceration took place, and a fatal hemorrhage ensued. No 
" coagulum ** was found in the iliac trunk, although the operation 
had been performed several days before ; the circulation through 
the epigastric had continued. The artery was impervious, and united 
by lymph at the seat of the ligature. 

The general vitality of the blood, and its local increase by th^ 

* Loc. Cit. p. 656. 
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irritaUon of the ligature, causes lymph tobesecreU^ iuto the tissue of 
the vessel, and on its internal surface, which firmly unites the conao* 
lidated blood to the vessel and thus prevents hemorrhage. The 
discovery of an irritant, which would produce such a degree of in- 
flammation in an artery, as to ensure the consolidation of its contents, 
is a point of much importance, and one which I do not despair of 
seeing soon found out ; as it would in many cases prevent the neces- 
sity of having recourse to the knife, and the danger attending an 
operation to secure the artery by means of the ligature. Pressure 
has sometimes been employed for this purpose, and when applied 
locally for a considerable time over an artery so as to retard the 
blood, and irritate the vessel, it has succeeded. But, as this method 
is tedious, uncertain, and painful, it is very rarely employed by 
British surgeons. By rest, antiphlogistic remedies, and presaim 
applied to the artery which feeds an aneurism, and an irritating sub- 
stance applied to the sac, the impetus of the blood may be diminish- 
ed, consolidation promoted in the sac, and the cure accomplished. 

As the irritation which produces consolidation in the blood dimin- 
ishes, other vital alterations take place in it. Where the irritatioa 
l^id been severe, the coagulum changes to a pale tough substance, and 
the union with the vessel is intimate ; beyond this the blood retains its 
lurm red hoiiK>g?neous appearance; but when longitudinally divided, 
the pale hard appearance in the interior ia found extending fiirther 
from the irritated part. The consolidated blood becomes reduced in 
size but still retains its figure, has a hard fibro-cartilaginous appear- 
ance, is firmly united to the vessel, and is more or less vascplar» 
As the inflammation disappears, the <:onsolidation of the blood di- 
minishes, and the vessels may again become piervious by an aperture 
being left in the remains of the consolidated blood. This change is 
of practical importance, as it proves the necessity of retaining the 
ligature until ulceration has thrown it ofi*, when it is required to 
effect the permanent closure of the v^sel ; when this is not neces- 
sary, the removal of the ligature before ulceration may admit of the 
continuance of a partial circulation in the vessel. 

In some cases the blood is so g^^pletely diverted &om th/e vessel, 
that the consolidated blood, after slowly diminishing, may at lasl be 
completely removed, and the vessel thus left open ; as in the cases 
described by Professor Thomson ip his excellent lectures on 
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inflammation,* In a case of aneurism cured bj an operation, the 
patient died two years after, from the bursting of an aneurism of 
the aorta. The femoral artery was found obliterated from the 
profunda to the sac of the aneurism ; and consolidated blood was 
seen adhering at several points to the coats of the artery, and on 
the snrfiEice of the clot some fine vessels were observed ramifying. 

In other cases a complete obliteration in the vessel is not required. 
When there is much blood in a semi-consolidated state in an 
aneurismal sac, it is of consequence to tie a ligature round the trunk 
of the artery, at some distance from the sac, in order to stop the 
impetus of blood and permit consolidation in the sac, while a small 
quantity of vital blood is still allowed to pass, and which prevent 
its ocmtents from coagulating, and causing dangerous irritation. In 
like manner the operation proposed by Dessault, and performed by 
Bxaador and Mr. Wardrop, of securing the artery beyond (distad) 
the aneurism at some distance from the sac, in order to allow a small 
quantity of blood to enter it, and even to admit of branches enlarging 
between the sac and the ligature. In all such cases, previous depletion 
will assist in preventing the bad effects of the impetus of the blood in 
the sac The following case proves that a complete stop to the 
circulation in the artery is not required for curing an aneurism. 
Mr. Soden tied the iliac artery for an aneurism of the femoral artery ; 
the patient was cured, but about two years after he died suddenly 
of aneurism of the aorta. On examining the thigh, the aneurismal 
sac, though very small, was still pervious ; as the circulation had 
gone on through the artery .f 

The means by which nature removes sphacelated parts without 
the occurrence of hemorrhage, is explained by the surrounding 
contiguous parts being always affected with inflammation before the 
death of the part. As this inflammation is of an adhesive nature, 
coagulable lymph is thrown out into the interstices of the cellular 
tissue, and a consolidation of blood in the living portions of the 
arteries and veins takes place ; which, on the separation of the dead 
from the living part by ulceration, prevents any bleeding occurring. 
These effects of irritation extend to different distances beyond the 
sphacelated part, according to the vitality of the tissue, the strength 

• Loc. Cit. p. 656. 

t See Shaw*8 Manual of Anatomy. 
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of the individual, or the degree of the irritating cause. It not unfre- 
quently happens that no hemorrhage occurs when amputation is 
performed at some distance above the division of the dead from 
the living parts. Mr. 0*HalIoran removed a limb at the distance of 
four inches above the sphacelated part, and no bleeding occurred. 
M. Petit appears to have been the first who noticed this remark- 
able fact. '' When a gangrened limb/' says that celebrated surgeon, 
** is cut off in the dead part, no hemorrhage occurs, because the blood 
is coagulated for a great way in the vessels. The clot is white and 
firm, and consists of coagulable lymph ; as seems proved by the 
following observations. Mr. Martial, Surgeon-Major of the hospital 
at Fournay, in 1694, cut off the leg of a poor woman affected with 
gangrene, in the part which was dead. No hemorrhage followed 
amputation of the first leg ; nor would it in the second, had not the 
surgeon, after cutting off the limb, pulled out firom the extremity 
of the artery a round, firm, and white clot, about three inches in 
length. The column of blood had pushed it a little forward, for it 
projected seven or eight lines from the vessel. The canal of the 
artery being no longer shut up, blood flowed into it, but was stopped 
in the usual way."* We have several examples on record of limbs 
amputated on account of gangrene, in which no hemorrhage occurred, 
although the operation was performed a considerable way into the 
living parts ; because the clot was not confined in these cases to the 
dead part, but was continued forward into the living, as far as the 
inflammatory disposition extended. The accurate Hunter supposed 
that a disposition to *^ coagulate** is given to the blood by the inflamed 
state of the vessels ; and thus he accounts for the coagulation in the 
artery of a mortified limb. Hemorrhage being thus prevented, the 
purposes for which these consolidated portions of blood were formed 
are accomplished ; the inflammation slowly diminishes in the part, 
and the consolidated blood shrinks in size. The changes which take 
place in the consolidated blood have been already stated, and its 
altering to a white appearance explains the manner in which vessels 
are afterwards found filled with what has been supposed to be 
coagulable lymph. 

From the force with which blood flows through arteries, it conso- 

* Memoirs of the Royal Academy for the year 1732, as referred to in Thom- 
son's Lectures, p. 553. 
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lidates when a ligature or wound has been made in them» or when 
the vessel has been irritated in a certain degree. When this impulse 
of the blood has been diminished in the cavity of an aneurism, the 
irritation of the diseased part enables nature to strengthen the sac 
by the formation of layers of consolidated blood. When this irrita- 
tion is considerable, the layers may be deposited in such quantities 
as to fill up the diseased sac, and thus the cure of the aneurism may 
be accomplished. Cases of this kind have been related by Corvisart* 
and by Hodgson.f The experience of these able pathologists proves 
that aneurism in the trunks of arteries may be cured by the formation 
of consolidated blood, which leaves the vessels pervious. When 
this natural cure of an aneurism takes place in a branch, the 
higher organization of its tunics is the cause of the vessel being 
usually filled up with consolidated blood for some distance beyond 
the aneurism.]; In general, however, while the consolidated lay- 
ers of blood strengthen the cavity of an aneurism in one part, 
the force of the blood prevents the efforts of nature from strengthen- 
ing the whole sac, by a sufficient deposit of consolidated blood, 

* Easai sur let Maladies du Coeur, p. 313. 

t Diseases of Arteries, &c. French TraDslation, p. 157. 

I By the formation of consolidated blood in the sac a spontaneous cure of the 
aneuriBm may be obtained. Mr. Blagden, surgeon at Petworth, was consulted 
by a man of about fifty years of age, tall and muscular, who had his humeral 
artery wounded in opening the basalic vein. The blood was stopped at the time 
by strong compression. An ecchymosis extended itself generally from the shoul- 
der to the wrist; an aneurismal tumour formed, and at six months it had 
increased to the size of a cricket ball, hard, with a strong pulsation in it. The 
arm was oppressed, cold, shrunk, pulseless, and, as the patient expressed it, 
painfully lifeless. As the tumour seemed to be diminishing, Mr. Blagden order- 
ed the arm to be rubbed with a flesh brush, and the patient to refrain from all 
exertion. The arm grew warmer, a sensible tremulous pulse began at the wrist, 
the tumour gradually diminished, and the strength of the pulse at the wrist 
increased. In eight or ten months, the tumour in the bend of the arm was re- 
duced to the size of a hazel-nut, while the pulse at the wrist was quite re- 
stored, and the arm full and fleshy, and as capable of powerful exertion as the 
sound one. — J. Bellas Principles of Surgery, vol. 4. p. 441, new edition. 

M. Petit has related a case of aneurism in the right carotid artery in which a 
q>ontaneous cure was obtained. (Acad. Royale des Sciences de Paris, an. 
1765.) Dessault dissected a similar case in which a spontaneous cure had 
taken place in a popliteal aneurism, with an obliteration of the trunk of the 
arteiy. — Journal de Medecine de Paris, tom. 71. p. 431. 
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Where the irritation is too great for the adhesive termiDation^ 
ulceration is the consequence ; a gangrenous spot forms, and on its 
separation a fatal hemorrhage occurs. 

When the sacs of such aneurisms are examined, the consolidated 
blood lining their cavity is found in layers which had been deposited 
at different times, and consequently differ in colour and consistence. 
One layer is found to be consolidated blood in its more recent state, 
another is pale and hard, and a third has the appearance of cartilage. 
Not unfrequently this is partially changed to bone, generally of an 
irregular figure, and imbedded in the changed consolidated blood« 
Such varieties are produced by the gradual vital changes in the 
consolidated blood. 

When the aneurismal sac is near the heart, less blood is propelled 
through it ; and on dissection in such cases, the aneurismal sac is 
often found empty, its walls thickened, and the surface smooth and 
shining. 

In some cases the aneurismal sac may be so large, and the patient's 
constitution so weak, that the blood coagulates in its cavity, and 
irritates it as a foreign body ; while from the irritation so produced, 
the blood of the artery which feeds it consolidates and fills up the 
vessel. The sac suppurates, and the coagulated and consolidated 
blood it had contained is thrown off. In this manner a permanent 
cure may be accomplished ; but in a large proportion (^such cases^ 
the irritation in the sac destroys the person, weakened by previous 
disease. 

A portion of blood may coagulate in a large sac when the trunk 
of the artery has been tied with a ligature, for curing an aneurism. 
This acting as a foreign body produces such a degree of irritation 
as to inflame it, and extending to the artery, which feeds it, produces 
a consolidation of blood which fills up the vessel. The aneurism 
swells, becomes very painful, and red ; with a considerable degree 
of symptomatic fever. When opened, broken down coagula of blood, 
mixed with pus, are evacuated, with much relief to the patient's suffer- 
ings, and produce a diminution of the symptomatic fever. On tbia 
account the anetirismal tumour when large, or the person weak, 
should be carefully watched for a considerable time after the artery 
has been tied ; and as soon as it is discovered that much irritation 
is present in the sac, it should be opened, and its contents evacuated. 
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When inflammation of the aneurismal sac takes place spontaneously, 
a radical cure may be accomplished by its obliteration and that of 
the vessel. In a large proportion of such cases, however, the person 
weakened by the distressing disease is destroyed by the severity of 
the symptomatic fever which the local irritation produces. 

In the same manner the largest trunks of arteries may be oblite- 
rated, by local irritation consolidating their contents. It is only 
when the vessel is so diseased, and the disposition of the part to 
ioflanmiation is considerable, that such effects are produced; in 
general the impetus of the blood prevents such changes. In pecu- 
liarly favourable circumstances, consolidation of blood may occur 
in large arterial trunks near the heart. Dr. Graham states that in 
Messrs. Pattison and Russel's Museum there is a preparation where 
the aorta is plugged up by a laminated '' coagulum," just above the 
bifurcation of the iliacs, into both of which this substance extends ?* 
Stenzel^f Meckel^ % and Stoerk§ have related other cases of such 
obstructions being found in the aorta. 

Dr. Baillie found two solid tumours situated in the carotid arte- 
rieli ; the cavities of which were completely filled with coagulated 
(consolidated) blood ; which adhered firmly to the inside of the 
Teteels, and consisted of distinct layers, like that in the sac of an 
aneariam.ll 

I shall conclude these remarks by a few practical observations on 
applying ligatures to arteries. 

IsL — Ligatures to arteries ought to be applied at some distance 
from the point at which a large branch unites with the trunk. 

2nd. — The artery should be as little disturbed in its natural situ- 
ation as possible while securing it. 

8rd. — The ligatures to be used should vary in size and figure. 
In the young and strong, when a small branch is to be secured, a 
fine ligature should be chosen. In the old and infirm, when the 
vessel is of a large size, and expected to be found ossified, a fiat 
ligature is to be preferred ; which is to be tied with less force than 

* Med. Chirorg. Transactioos, toL 5. p. 297. 

f Dissertation De Steatomatibus Aorta. 

} Mem. de F Acad. R. de Berlin, 1756. 

§ Med. Chimrg. TraDsactions, vol. 5. p. 287. 

H Trans, of the Soc. for the Imp. of Med. and Surg. Knowledge, vol. 1 . p. 191 . 



76 STHENIC CHANGES 

usual, SO as to avoid dividing the brittle deposit of bone, and the 
consequently too rapid ulceration and sloughing of the irritated 
part. 

4fth. — One ligature is sufficient, and it should be allowed to re- 
main until removed by the ulcerative process. 

5th. — When the aneurismal sac inflames, producing fever, &c« 
it ought to be opened early, and its suppurating contents evacu- 
ated. 

6th. — When secondary hemorrhage occurs, the artery should, if 
possible, be secured at some distance, nearer the heart, from the 
bleeding part; and where the vessel is in a more natural and 
healthy state, adhesive inflammation will more readily take place. 

CONSOLIDATION OF BLOOD IN CAPILLARIES. 

Capillary vessels, or the minute terminations of arteries and the 
commencement of veins, are more slender than hairs, and can only 
be examined with the assistance of the microscope ; by which they 
appear soft, thin, and transparent. As the force with which the 
blood is sent from the heart is nearly spent before it reaches these 
slender terminations, it is assisted in its course by their elasticity 
and irritability, as it slowly flows through their numerous divisions 
and anastomosing branches. This minute stream stimulates the 
capillary vessels to contraction, and thus assists the circulation; and 
the blood coming into close contact with the parietes of the vessels, 
where it is more under the nervous influence, its contents undeigo 
important vital changes. When these capillary vessels are irritated 
by the direct application of local stimulants, such as heat, or through 
the nervous system, as in blushing, a determination of blood to the 
part follows. By this beautiful resource of nature the action of one 
part of the capillaries may be increased, without afiecting the gene- 
ral circulation, and it is by this action on certain classes of capil- 
laries that many remedies act so beneficiaUy in removing diseases. 
Such an efiect is often owing to the determination of blood to a 
part, and the consequent increase of its functions, as is exemplified 
in the action of diuretics, &c. 

The difficulty and importance of distinguishing the proximate 
cause of the symptoms produced by a considerable irritation applied 
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to a series of these minute vessels, has induced me to consider the 
sense in which the word proximate ought to be used ; the reasons 
for supposing a consolidation of blood to be the proximate cause of 
inflammation ; and the manner in which it explains its symptoms 
and terminations. 

L The proximate cause of Inflammation. — In medical works the 
word cause is so ambiguous, that many mistakes have been made in 
its meaning, and some explanation of the term may here be offered. 
In the present work it is merely used to designate the law of nature 
of which the phenomenon considered is an instance, or a necessary 
consequence. It is the province of the physiologist to analyze the 
connections and dependences of the different parts, and the laws of 
their several movements, according to which, the efficient causes ope- 
rate. The consideration of these laws do not properly belong to 
the physiologist, but to the metaphysician. By disease is meant an 
assemblage of preternatural symptoms, or irregularity, difficulty, or 
pain in any functions of an organ ; and as these have a sympathy with 
others, which may be weak, or predisposed to derangement, it is 
necessary to separate these two sets of symptoms before we can 
distinguish the proximate cause of the disease. The difficulty of doing 
so is increased by the rapidity with which these complicated symptoms 
appear after the proximate cause, and the modifications to which 
they are individually liable. In some cases ophthalmia produces no 
effect upon the system, but in others fev^r occurs ; and in some the 
brain and nervous systems are affected. In this case the local in- 
flammation acted as a proximate cause in producing fever and the 
affection of the head. Hence our first object, unless in cases where 
other very urgent symptoms are present, is to attack the proximate 
cause of the primary affection. Thus in dentition from the in- 
flamed state of the gums, a tissue which is not very sensible in health, 
we have often nervous symptomatic fever, pain, and derangement 
of the bowels, convulsions, &c., produced by the irritation. When 
the gums are freely divided at an early stage of the irritation, the 
other symptoms disappear ; but, if allowed to go on for some time, 
the secondary becomes a primary affection. In consequence of this 
complicated nature of disease, a proximate cause is said not to be 
admissible in strict pathological reasoning ; still, in a practical point 
of view, it is of great importance to distinguish it, as there is inva- 
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riably a cdreumstance or cause for the oocurrenoe of other symp- 
toms in erery disease, whichi if remo?ed| the type and force of the 
disease is broken. Inflammatory diseases always exhibit certain symp- 
tomsy and are followed by effiscts, which are modified by individual 
circumstances, such as the tissue affected, &c. That primary and in- 
variable cause, which is always followed by the symptoms of inflam- 
mation, which can always be produced by certain causes, deserves to 
be called its proximate cause ; or that cause which when present 
produces the characteristic symptoms, and which when removed is fol- 
lowed by their disappearance. 

The proximate cause of inflammation will be found in the smaller 
vessels as they are principally, and often solely, affected ; which is 
at first confined to one spot, from which it gradually extends to the 
neighbouring parts. The extent to which such vessels are affected 
will vary with the cause and constitution, &c. of the person. This 
local action of inflammation is proved by more blood being sent to 
the part, by the hardness and throbbing of the artery supplying the 
affected part. Thus, when a finger is affected with whitlow, the 
radial artery feels firmer and harder than the artery of the opposite 
side. In like manner, from repeated examination, I find that the 
blood removed from the neighbourhood of a highly inflamed part 
contains more crassamentum, of a firmer consistence, than that remov- 
ed from a distant part of the body ; and when the system is affected, 
produces symptomatic fever, when a like change is found to have 
taken place in the general mass of the blood, as indicated by the 
appearance of the huffy coat. 

By such an irritation applied to the fibres of the vessels afifected, 
they act on their contents, the blood becomes of a more florid colour, 
and of a more fluid consistence, so that the homogeneous blood is 
propelled onwards with more force, and the red part conveyed fur- 
ther, and in great quantities, along the minute arteries of the part; 
which, acting on the vitality of the blood, produces a consolidation of 
the contents of the vessels afiected. 

When this increased local vitality of the blood is considerable, or 
when the part is highly sensible, the heart and general vascular 
system participate in the increased local action ; and the degree of 
severity of this constitutional effect will vary with the extent, de- 
g^e, and susceptibility of the system, and of the part affected, its 
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inportanee to the economy, its nature, attd the constitution of the 
person. Tfans the finger may be inflamed without the ^stem par-> 
Ikipating ; but if the sensible part of the nail be so affected, sympto* 
untie fisher is produced. In these cases the general effect is caused 
by a higher susceptibility of the part. 

II. Facii in favour of the opinion that consolidation of blood in 
eapiUarjfv$$$eli is the proximate cause of Inflammation. — As I have 
already traced the effects of irritation in large vessels, and from the 
above remarks on the functions of those of a small size, in which 
morbid changes are examined with greater difficulty, I shall now 
consider the reasons which lead me to believe that the effect of severe 
irritation on capillaries is the same as that produced in large vessels ; 
there being only a difference in the two classes of vessels, from 
varieties in these vital functions, and the slowness of the circulatiout 
and number of anastomosing branches which render capillaries more 
liable to have their contents consolidated than the trunk of vessels. 
Such a similarity of effect by the application of irritants will be 
more readily allowed, when it is considered that the anastomosing 
extremities which form capillaries are the continuation of the small 
arteries and veins ; from which they receive and evacuate the 
same fluid, after it has performed its important offices in these 
vessels. 

The vital powers of capillaries may thus be locally raised or low- 
ered according to the state oS the circulation, while the consistence of 
the blood remains nearly the same. When still more increased, it 
asBumea new characters, and is no longer the action of health, but 
of disease. In the first case, there is only a congestion of blood ; in 
the second, the blood consolidates, as we have already seen it do 
when so irritated in the trunks of vessels. 

When the irritation applied to a part is severe, and its effects are 
obaerved with a microscope> it is found that the arteries, capillaries, 
and trins of the part enlarge, the blood becomes apparently more 
dense, flows slower than natural, and at the part where irritation is 
most severe, stops altogether. The anastomosing branches of the 
part enlarge, and become apparently more numerous, so that many 
of them now convey red blood, which, in their natural state, distribu- 
ted the colourless part. In these collateral branches the circulation 
is carried on more quickly, and more blood is sent to the part than in 
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the natural itate. The foregoing are the resalt of obtnrati 
made with the solar microscope. Those of other eaqniren 
equally favourahle to what must be considered a theory ; a t< 
most generally employed in medical writings as one of reproi 
but in all philosophical enquiries the term theory should be n 
properly considered as a systematical arrangement of facts in a i 
sonable order, for their explanation. It was my intention to i 
ploy the term in this sense ; and in order to avoid as much as i 
sible the bias of my own peculiar opinion, I shall record, 
preference, those of authors who are well known in medical MU 
ture. 

*' It constantly happened," says Dr. Hastings, " that when 
flaramation commenced, no globules would be seen" with the 
CTOscope " even in the blood of the affected vessels. It was unii 
sally converted into a bright homogeneous fluid. So that globt 
can never be seen in the capillaries of a really inflamed part, mi 
less moving with great velocity."* " How difieient," says Dr. V 
son Philip, " would have been Mr. Hunter's inferences, if, inst 
of trusting to the unassisted eye, he had viewed the inflamed veai 
through the microscope. He would then have seen the bh 
moving ; and found, that, instead of its passage being qaickenec 
the inflamed vessels, it is uniformly rendered slower, in proportioi 
the degree of inflammation; and in the most inflamed parts, itata: 
still alt<^ther."f A late and very accurate enquirer says — " As 
blood stagnates in the vessels of the most inflamed part, it gradui 
concretes into irregular masses, in which the distinction of the £ 
bules is no longer perceptible. These changes are seen to go 
in animals dying, while inflammation exists, even after all movemi 
of blood in other capillaries has ceased."} 

The minute size of the capillary vessels renders it difficult 
detect their exact state on dissection, when slightly inflamed ; h 
when the inflammation is great, the large capillary vessels, partii 
larly the veins, are found filled with consolidated blood, and extei 
ing to the larger branches. This fact is well known to practi 

• Od iDflsmnuOion, Stc. p. 9S. 
t Od the Vittl Fuoctious, p. 276. 

t Kalkbniniier in Magendie's Journal for 1828, referred to by AUion in 
Outline!, p. 491. 
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anatDinists, who find it impossible to fill the enlarged capillaries of 
inflamed parts with injection^ though these vessels in their natural 
atate admit it freely. Such inflamed parts are found red after death, 
and the tmall branches more numerous and distended than in their 
liealthy state, with more or less thickening, &c. of the part. These 
appearances are explained by the vital change which had taken 
I^aee in the inflamed vessels ; by which the blood had become an 
nnifbcm solid red mass ; which, unlike the appearance from conges- 
tion, is not changeable by washing or other mechanical means, 
without deatroying the vessels in which the blood is contained. 

III. Manmer in which consolidation of the bloody as the proximate 
eamse, sxplainB the symptoms and termination of Inflammation. — > 
The sjrmptoms produced by the application of a certain degree of 
irritation to cajnllary vesseb, are their increased action, redness, and 
aome dq^ree of tension and swelling. 

1. The arteries of an inflamed part are increased in their action, 
and augmented in their size. This produces a redness by the con- 
geation of blood in the vessels of the part, so that small branches, 
which naturally only admitted transparent fluid, now allow a pas- 
aage to the red globules, which give the red colour to the part. A 
well marked example of this is seen in inflammation of the tunica 
conjunctiva <^ the eye. Should this increased quantity of blood in 
a part circulate slowly, and the consolidation take place principally 
in veins, the colour will be leas florid. When the inflammation is 
acute, and the circulation quicker through the collateral branches, 
less proportionate changes take place from the florid to the purple 
ocdonr, from the congestion of blood occurring principally in the 
amaller arteries, and passing to the veins, without undergoing the 
naual change ; for the same reason, the colour is florid towards the 
eentre of a phlegmon, and less so towards its circumference. This 
ia known by the increased flow of more florid blood, when an in- 
flamed part is divided ; and has been improperly supposed to be a 
proof of a relative and absolute debility of the part ; this mechani- 
cal obstruction, however, is produced by the state of the vessels, 
and their contents. 

2. Heat of inflamed parts. In consequence of the greater action 
of the arteries of inflamed parts, from their increased vitality, 
changes take place in their vital properties : the part becomes of a 
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higher temperature, which varies with the quantity of blood, and 
the rapidity with which it is circulated in the part. This increased 
heat does not appear to be so high as the sensation would lead us to 
suppose, or above that of the blood near the heart (viz. about 99*) ; 
and it is rarely so high, as the blood is affected in its passage 
through the vessels by the temperature of the surrounding tissues. 
It is by the increased velocity, the quantity of blood sent to the part, 
and the state of the nerves, that the increased sensation of heat is 
produced ; it follows the increased vitality of the part, which would 
diminish, did the blood remain stagnant in the inflamed part. 

8. Another consequence of the increased action of the capillary 
arteries of an inflamed part is, to produce pain. This is caused by 
the distended vessels pressing upon the nervous filaments of the part, 
which are also more sensible than in their natural state ; so that 
ordinary impressions do not convey distinct but painftil sensations, 
which are greater in proportion to the degree of the excitement, 
and the suddenness with which the capillary vessels were enlarged ; 
which prevents them from accommodating themselves to the change. 
Hence pain is more severe in parts naturally endowed with little 
sensibility ; as the teeth, fibrous tissue, &c. The pain, therefore, 
in inflamed parts varies in the nature and intensity of the inflam- 
mation, according to the rapidity of its invasion, its degree, extent^ 
and kind, and the tissue affected ; being always greater in the sensi- 
ble capillary vessels than in the larger branches. 

When the part is sensible, and the inflammation acute, with 
large arteries in the neighbourhood, or when the part is pressed or 
stretched by the increased secretion, or the tissue affected is of an 
unyielding nature, it conveys the pulsation of the enlarged arteries, 
and produces the throbbing pain which indicates active inflammatory 
action in the part ; as in whitlow, when the heart's action is little 
increased. On this account pain is not felt at first, but as the vessels 
enlarge, pulsation becomes evident, and then pain is severe. For the 
same reason it is mostly felt at the centre of the inflamed part, and 
diminishes towards its circumference. 

In acute phlegmonous inflammation, when the parts have free 
liberty to swell, the sensibility is not much increased, and the 
pain is pungent. 

When the inflammation attacks particular tissues, the pain may 
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be acatet and sharp ; which is produced by the stretching of mus- 
tolar fibres and membranes. When the pain is obtuse and burning, 
there are few muscular fibres in the part afiected ; as occurs in in- 
flammatioii of the lungs, &c« A burning pain is likewise felt when 
the infiammation is more diffuse, as in erysipelas. 

In Bome rare cases, however, there is little or no pain felt, as some- 
times occurs in infiammation of the pleura. This latent infiamma- 
tion usually occurs in persons exhausted by fever, after severe 
injuries, by the great discharge which occurs; and is explained 
by the absence of nervous sensibility, which is not naturally acute 
in such parts. 

The redness, heat, and pain, vary in degree and intensity so much 
in different cases, as to indicate that they are not essential to infiam- 
mation. Experience proves the correctness of this supposition, as 
they all appear in certain cases of congestion ; and the reason is 
found to be the absence of the proximate cause — the consolidation 
of blood in the vessels. When this has taken place, sudden changes 
of position of the inflamed part no longer occur ; and the symptoms 
are more permanent, and are confined to a smaller circumscribed 
spot. Where, therefore, with the redness, heat, and pain, consolida- 
tion has taken place in the capillary vessels, the eiSects are concen- 
trated and permanent, and are followed by other symptoms — which 
prove the presence of such consolidated blood, and consequently of 
infiammation. 

4. Tumefaction. For explaining the occurrence of swelling in 
infiamed parts, it must be recollected that some vessels are employed 
for the nourishment of parts, others for secretion. The functions 
of both these classes of vessels are deranged when infiamed. The 
consolidated blood accumulates in the capillary vessels where they 
are less under the infiuence of the increased action of the heart, 
than in capillary arteries which act more strongly from their increased 
vital state, and to overcome the obstruction which the consolidation 
of blood forms to its progress. This augments the quantity, and 
modifies the quality, of the secretion into the cellular tissue, on 
which the corresponding arteries are distributed, for the purpose of 
moistening and lubricating the surface. This change in the secretion, 
Kkc that in its tissue, is produced by a higher state of the vital 
properties, and organic actions of capillary vessels. When the con- 

G 2 
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stitution is strong, the part vascular, and the cause acute, a large 
proportion of lymph is secreted, from the increased vitality in the 
part, and consolidates, uniting the surfaces upon which it is secreted, 
and becomes organized. When these vital changes are not carried 
to too great an extent, they increase the size of the part ; and when 
to such a degree as to pass this point, so as to become morbid, th^ 
circumscribe local diseases, by the effusion of coagulable lymph into 
the cellular tissue around them. 

When less acute, or when the individual is weak, more serum is 
secreted, as in the first stage of erysipelas, or phlegmonous inflam- 
mation, when the swelling has at first a soft yielding feel, from the 
augmented secretion into the cellular tissue, which becomes of a 
harder consistence as the vitality of the deposit is increased* When 
less acute, the serum which naturally lubricates the part is increas- 
ed in quantity from the diminished absorption, and from the want 
of coagulation, it feels soft, and is more or less diffuse. The degree 
of the swelling varies with the constitution, the cause, and the tissue 
affected ; which will vary with the natural action of the vessels in 
the part. When the cellular tissue is loose, the accumulation of 
fluid will be considerable', and unless the inflammation be acute, the 
swelling will be general at the most depending part, forming 
oedema, when more extensive, it will constitute proper dropsy. 

When a serous membrane is the part inflamed, a large quantity 
of serum is effused, and the inflamed vessels are disgorged of a con- 
siderable quantity of their contents, by which the inflammatory se- 
cretion is diminished, and floccula of lymph are found in the fluid 
effused ; this constitutes hydrotborax after pleuritis, ascites after 
peritonitis, hydrocele after external injuries, followed by inflamma- 
tion of the tunica vaginalis testis, &c. In all these cases less serum and 
more lymph is effused, according to the severiQr of the inflammation, 
and when this is long continued and severe, pus is secreted in the part. 

In some cases blood is effused into inflamed parts, as fran the 
villous coat of the intestines, and towards the fatal termination of 
inflammation in the lungs. This variety is produced by the vessels 
being imperfectly supported by the neighbouring parts, and yield- 
ing to the force with which the blood is sent to the parts on the 
proximal side of the consolidated blood, where the tissue of the 
sel is softened and consequently much weakened. 
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Wben such a consolidation of blood has taken place in the capil- 
lary vessels of a part, the circulation is impeded ; and from being 
accompanied with an increased vital state of the part, the action of 
the vessels is increased, when meeting with an obstruction, and being 
stimulated in the usual manner, the arteries throb more powerfully 
to rid themselves of their contents, while the collateral capillary 
vessels, which are not so affected, enlarge to carry on the circulation 
in the part. 

This state of morbidly increased vitality explains the pain, and 
appearance of redness and heat, in inflamed parts ; while the swell- 
ing is produced from the extremities of the arteries b^ing more di- 
rectly influenced by the action of the heart, and the increased vital pro- 
perties of the arteries ; by which their secretion is increased, and 
contains more coagulable lymph than natural, while the absorbents 
remain in a state of torpor. Inflammation would, therefore, appear 
to be a vital effect, although most of its characteristic symptoms are 
produced by mechanical obstruction in the vessels, followed by an 
accumulation of blood which produces increased heat and throb- 
bing in parts, with the other local symptoms. Inflammation may be 
defined, therefore, such an increased vital action of the functions of 
the circulating system in a part, as may be necessary for its restora- 
tion or preservation ; which increased action proceeds to such a de- 
gree, as to become morbid, by the consolidation of blood in the 
vessels* prindpally affected. The different symptoms of the disease 
are only degrees of the same effect. If the skin be taken for an 
example, we may observe — 

(1.) An increased and morbid vitality, or organic sensibility ; 

(S.) Redness of the part, with pain and heat ; which continues 
for a short time, when the cause is slight, and has been applied mo- 
mentarily ; 

(3.)j»A. consolidation of blood, and 

(4.) A secretion of coagulable lymph from the vessela which 
remain pervious, which, with the increased quantity of blood, pro- 
duces the swelling in the part ; such morbid changes producing the 
redness, heat, pain, and swelling. An increased secretion of the 
natural fluid into the part which, like the blood, becomes of a 
thicker consistence from the presence of an increased quantity of 
the coagulating matter. The lymph consolidates into false mem- 
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braneSy which remain under the influence of the vital forces; 
and as the local irritation diminishes, the solid deposit undergoes 
various changes, blood-vessels appear in it| and it changes to the 
characteristic structure of the tissue in which it is secreted. 

When the irritation is greater, the fluid secreted becomes pus ; 
which, although it is changed, and even removed by the vital tissue 
which surrounds it, acts as an extraneous fluid. Or should the sys- 
tem be weak, or inflammation extensive, or the deposit considerable, 
the secretion into the cellular tissue is less fluid, and of a caseous 
appearance. This may often be seen in extensive phlegmonous in- 
flammation, which terminates in partial suppuration, or in the de- 
struction or death of the part. 

These phenomena may be always produced, and increased to 
any degree, by varying the strength and kind of the irritation ap- 
plied, but are modified by the tissue, and peculiar circumstances 
of the individual case. The regularity with which they may be 
produced, is peculiar to inflammation, and is explained by its being 
an increased development of the phenomena characterizing or- 
ganization, no longer, according to Hunter, '* a salutary effort of na- 
ture," but a diseased action. It would appear, therefore, that the 
more vital tissues of capillary vessels are first afiected in inflamma- 
tion ; but from the increased vital action of the arteries, and the 
rapid circulation in them, the capillary veins, in which the blood 
flows much slower, are more extensively impeded by consolidated 
blood. In some cases, particularly when produced by an internal 
cause, the obstruction extends to the larger branches, which I have 
seen in some cases extensively afiected. It is from this cause that 
veins are principally afiected in inflammation, and that it more fre- 
quently occurs in depending parts, where the vascularity is less, and 
the circulation is easily impeded ; while parts near the centre of the 
circulation do not so often develop this peculiar state ; ai^ when 
so afiected, they more readily take on the most healthy form of 
infiammation ; unless indeed when important organs are attacked 
and their diseased state afiects the general health. 

According to the above opinion, the remote cause of the healthy 
form of inflammation may be considered such an increase of the 
vitality in a part, so as to produce the proximate cause or consoli- 
dation of blood, which is followed by the syniptoms that characterize 
inflammation. 
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CHAPTER IV. 

TERMINATIONS OF SIMPLE INFLAMMATION. 

When a strong indmdual is attacked with local inflammation, tlie 
symptoms, after an uncertain period, sometimes decline and disap- 
pear, without any unusual evacuation. This occurs from the con- 
solidated blood being again restored to its usual fluid state, and the 
vessels of the part absorbing what had been effused, and then as- 
suming their natural offices. This forms the termination called rC" 
Mohiium, In many cases this result takes place after an increased 
secretion from the affected vessels, and as a consequence of blood 
having been removed locally, or from the general system, or of the 
employment of other antiphlogistic remedies. 

4 2. Adhesive Inflammation is often the most favourable 
termination that can occur, as it separates dead from living parts^ 
prevents the introduction of noxious fluids into the system, such 
as pus, &c. 

When a serous surface inflames, the natural secretion is first aug- 
mented in quantity, and by an increased deposit of coagulable 
lymph false membranes are formed. This coagulable lymph is ge- 
nerally found uniting the two parts of the inflamed membrane that 
are in contact with each other ; so that the spreading of the inflam- 
mation and suppuration, and the introduction of morbid secretions 
into the system are prevented. When first secreted, the lymph is 
soft, but becomes denser by and by, forms a bond of union between 
the parts in contact, and is organized by the formation of new vessels. 
This M. Beclard supposed he proved by thrusting at hazard an in- 
jecting pipe containing mercury into a false membrane ; a set of 
arbore|cent canals were injected, the trunk of which was in the cen- 
tre of the adhesion, and the branches, like the vena-portarum, 
distributed on opposite sides.* 

When simple incised wounds are healed by adhesion, the cut 
vessels contract and retract into the cellular tissue. The effused 
blood coagulates, and in part condenses, filling up the divided ves- 

* Aoat. Gen. p. Id5. 
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seis ; inflammation is produced in the part by the irritation of the 
injury, which is followed by an increased action in the arteries, and 
secretion of lymph, and this, with the consolidated blood, unites the 
cut surfaces, while the coagulated portion forms a scab, that sepa- 
rates when the wound is cicatrized. 

A more intimate knowledge of the laws which regulate this pro« 
cess has improved considerably the science of modern surgery ; but 
the best means of attaining the adhesion of parts, is a point of the 
greatest practical importance, and one in which there is still a con-r 
siderable difference of opinion among surgeons* The result of 
some careful examinations led me to believe that adhesion is 
best attained by removing the blood, so as to leave but little of the 
coagulated portion, as the process by which it is changed and con« 
verted into the cicatrix is slower than the union which takes place 
by the effusion of coagulable lymph. On this account, after all 
portions of consolidated blood have been removed by cleiuising 
the vround, it should be exposed to the air for an hour or two ; being 
then brought together, the determination of blood to the part, 
and the secretion of glutinous lymph, powerfully promote the union* 
The sides of the wound, in such cases, are to be supported and re- 
tained in contact by sufficiently long strips of adhesive plaster and 
bandages. In a large proportion of cases, this method of cure is 
preferable to the use of the needle and ligature ; as the less the 
circulation is increased in a part the better, beyond what nature 
employs for procuring the adhesion of the part* 

Should coagulated blood be allowed to remain in a wound, it acts 
as an extraneous substance; if in small quantities, it may be 
removed by the neighbouring living parts ; but in large quantities, 
when the system is weak, it putrifies, and the irritation it produces 
prevents union. 

When the wound has been produced by a blunt instrument, so 
that a part is much bruised and lacerated, and its vital force thus 
diminished, the consolidation of blood will be in small measure, 
and what is effused will be more liable to die. Such causes of irri* 
tation produce a considerable degree of inflammation, which is fol- 
lowed by purulent secretions. 

In some cases of great weakness, or when there has been exten- 
sive laceration of soft parts, wounds do not adhere though brought 
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together ; this is from the powers of life being so low as not to 
admit of the increased action, or slight inflammation, now indicated 
by the increased and modified secretion necessary to produce union 
taking place. 

This want of aptitude to unite will likewise he modified by the 
tiasae aflfected. Canals having external openings rarely adhere when 
inflamed; inflammation there usually terminates by the effusion of an 
increaaed quantity and modified quality of the secretion of the part; 
when more severe, the inflammation produces softening and ulceration 
in the tissue. This difference in the adhesive disposition of different 
tissues may in some cases be taken advantage of in the healing of 
wounds, moore particularly those of the intestines. In the 5th vol. 
of the Transactions of the Medical Society, Calcutta, a short paper 
is inserted (p. 145) on this subject. In that essay I remark that 
as inflamed serous membranes quickly secrete coagulable lymph so 
as to connect them to the neighbouring parts, we may in this way 
•SEpkin the manner in which the intestines are often wounded and 
healed without any bad consequence, by the adhesion of the serous 
narboe round the wound to that in contact with it. By this means 
extravasation of the contents of the gut, and its fatal consequencesji 
are prevented. The same adhesion has occurred when the thorax has 
been wounded, so as to prevent extravasation into the cavity of the 
sac of the pleura. ^* I made,** says John Hunter, " an opening be- 
tween the ribs into the chest of a dog, and touched the edges of the 
wound all round with caustic to prevent it healing by the first inten- 
tion. The dog died on the eleventh day after the opening ; and I 
found the collapsed lungs passing directly across the chest, and at- 
tached to the inside of the wound all round, so that they excluded 
the cavity of the chest from all external communication."* In in* 
troBUSception, the same adhesive process takes place between the 
true serous sur£SEu?es of the gut, at the commencement of the included 
portion, which may be removed by a slow ulceration at the part where 
the enclosing jcnns the included portion. In wounds of the intes- 
tines the treatment must vary with their size. When small* the 
wounded part may be returned into the abdomen, but when the 
gut is distended with liquid, and the patient weak, so that the ad« 

^ On the Bloody vol 2. p« 59. 
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hesive inflamraatioii is slow in developing itself, the part is to be 
taken up by a pair of forceps, and the wound encircled by a firm cat- 
gut ligature, which is to be drawn tight so as to divide the mucous 
membrane and muscular coat of the included part. The ends of 
the ligature are then to be cut off close to the knot, and the gut re- 
turned. I have seen this practice followed with success in a case 
of strangulated hernia, in which a wound was made, on the distended 
upper part of the intestine, by the director. In this case the 
wounded part was returned without any bad effects following. A 
knowledge of this method may enable us, in some cases, to reduce 
portions of strangulated intestine, as in the following case : — 
. A young man was gored by a wild bull, and a ragged wound^ 
about three inches long, was made a short distance above the ante- 
rior and superior spinous process of the ilium. It was in an ob- 
lique direction, and penetrated into the abdomen. For three days 
nothing seemed to have been done for this unfortunate person, 
until he was brought to the station from a great distance. When 
I saw him he was rapidly sinking ; his pulse imperceptible at the 
wrist; his extremities cold; his countenance haggard, and ex- 
pressing a degree of indescribable misery, the largest proportion of 
the small intestines considerably distended with air, and tightly bound 
by the thick margin of the wound, hanging from his abdomen. The 
individual was young, and his constitution good, and as the only chance 
of saving his life, I endeavoured to return the protruding intestines 
as soon as possible. The upper part of the protruded intestine was 
much distended, and covered with a dirty yellowish coloured fibrine, 
which had united the convolutions ; when these were separated 
from each other, the surface of the intestine was of a deep 
red colour, and at different distances small portions of light 
yellowish granular-looking matter appeared, which seemed to be the 
progress of the inflammation in these parts to suppuration. The 
convolutions underneath were of a red colour, less distended with 
air, and apparently had descended at a later period. Having enlarged 
the wound with a probe-pointed bistoury, I endeavoured to return 
the intestines into the abdomen ; but found great difficulty in doing 
so, owing to their mass, and the fear of injuring a surface so inflamed, 
and a tissue so very soft, and easily torn. In this case expedition 
was necessary, and the only means of gaining this object was by 
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making a small oblique aperture at the lower part of the distended 
guty when a large quantity of dark coloured fluid and air escaped ; 
and then the whole intestines were returned without difficulty. 

This case proved fatal from the state of exhaustion to which the 
person was reduced by the extent and severity of the injury ; but 
I believe the practice was that which was best adapted to the cir- 
cumstances of the case ; and, as in the present instance, I did not 
consider the application of the ligature necessary when the gut had 
been emptied ; it was in such a state of inflammation, that adhesion 
would immediately occur so as to prevent effusion. When the wound 
is extensive in an intestine, the serous edges are to be brought together 
and retained so by means of sutures. When dark mortified looking 
spots are seen, the gut is to be returned, as the inflammation round 
these spots will ensure adhesion, and prevent extravasation* 

Union not only takes place between the divided sur&ces of parts, 
but, in general, tissues have so much vitality that surfaces belonging 
todifierent parts of the body, when recently divided and brought 
together, adhere. Mr. Hunter has recorded several curious cases 
of this kind in which the spurs of cocks, the teeth of animals, &c. 
were engrafted into different parts of the bodies of other animals, 
and grew in their new situation. The same union is found to take 
place in the human subject ; so that the cut surface of the arm, or 
any other part of the body, if retained for a certain time in contact 
with the scarified surface of another part of the body, unites. This 
principle has been advantageously employed for covering an exposed 
part of the surface which had been removed by disease. In such 
cases a portion of healthy skin and subcutaneous tissue is dissected, 
and only left adhering at one point to the part, and then applied 
to the place to be covered, after its surface has been scarified. 
The skin of the nose destroyed by disease may thus be covered again 
with healthy skin detached from the forehead or arm. In like 
manner teeth have been transplanted, with success, irom one jaw to 
another. 

Adhesion, which is so remarkably useful in many cases, may be pro- 
ductive of great inconvenience by uniting parts that are accidentally 
in contact with each other. In cases of burns near joints, much 
care is required to prevent the union of the inflamed parts brought 
near each other, and the contraction which is produced by cicatri- 
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zatioiu Frightful deformities are often seen among the natives 
of India from an ignorance of this principle. 

The contraction in wounds and formation of new sldn, takes place 
from the circumference of the sore when healthy, and when less so 
from one or more points towards its centre. When new skin covers 
the whole of the wound it is said to be cicatrized ; in which state 
it is paler, smoother, and has less vital energy ; for which reason it 
is more liable to be again affected with disease. 

The formation of callus presents a more complicated process of 
reparation than that of soft parts ; and appears to be an additional 
effort of nature to produce bone beyond that of healing wounds 
made in soft parts. 

By the violence which fractures a bone, numerous blood-vessels 
are torn, and an effusion of blood takes place around its extremities, 
and into the interstices of the surrounding cellular membrane and 
muscles. This blood consolidates, if the quantity be not great, and 
the individual strong, and surrounds the broken extremities of the 
bone. The irritation which such an injury produces, causes a 
determination of blood to the part ; the muscles and cellular sub- 
stance become redder than usual, and the periosteum thicker and 
more vascular. This congestion is accompanied with an effusion of 
coagulable lymph, or of a gelatinous looking substance, which forms 
granulations ; these become continuous with others, formed by the 
internal periosteum and extremities of the bones, and with the con- 
solidated blood. When these deposits are torn off, they peel in 
layers which are thickly interlaced with vessels, and exhibit a fibrous 
appearance. 

Such changes were well marked in the case of a boy who died of 
pleuritis, 82 days after a fracture of the humerus. The periosteum 
was easily separated from the callus, which was left rough, and per- 
forated with holes for the passage of the torn vessels, which passed 
from the periosteum to the recently deposited bone. When traced 
to the broken extremity, the periosteum was thickened and softened, 
and at length terminated in a cartilaginous substance, mixed with 
spiculi of bone, when it could no longer be traced. 

The consolidated blood around the fractured bone becomes quickly 
changed from a red homogeneous mass to a pale-coloured dense 
fibrine, which unites with the lymph secreted by the periosteum, 
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and forms a mass which becomes like cartilage mixed with gelatine 
in appearance. This is the nucleus in which bone is secreted ; which 
depends on the d^ree of vascularity in the tissue of the part. The 
periosteum being the most vascular part engaged, bone is deposited 
in the largest quantity into the secretion upon its surface, and advan- 
eea until it meets that formed on the other broken extremities. The 
internal periosteum likewise deposits bone, which extends slowly out* 
wards, while the consolidated blood, which filled up the space between 
the broken extremities, is soon changed into a cartilaginous substance^ 
in which ossification also takes place. The cure is completed when 
the broken extremities of the bone have been united, by the union of 
this callus, which is larger than the original bone, as it protrudes 
and extends inwards, nntil it forms a solid osseous mass. 

Should the constitution of the individual who has received the 
injury be very weak, or the fracture comminuted, and the parts 
lacerated extensively, a considerable effusion of blood takes place, 
which is often only partially condensed. This is likewise the case 
when the subsequent inflammation is too severe for the formation 
of consolidated lymph. In this case a secretion of serum follows 
from the neighbouring parts, when adhesion has taken place ; which 
■enun mixing with the fluid blood, forms a dark liquid, surrounded 
with irregular portions of it consolidated, of a dense consistence, 
and fibrous appearance. In such cases the bone, instead of being 
encompassed with a vascular lining of lymph, is reduced to an irr^u- 
lar serrated surface. We may expect to find such an appearance 
when a fluid is detected near the fracture, about a fortnight after 
the accident, without much previous inflammation. This fluid is 
slowly mixed with pus, of a more or less healthy nature, according 
to the circumstances of the case. When this has been discharged, 
the cure is accomplished by the process of granulation. 

§ S. Suppuration. When the symptoms of inflammation con- 
tinue beyond those which form adhesion ; the consolidated blood in 
the vessels, and the secretion into the cellular tissue, change their 
appearance at the most inflamed part. Small spots become of a pale 
yellowish colour, soften, and are changed into minute collections of 
pus, which unite as the intervening tissue softens, and is removed 
by absorption ; by which it approaches the sldn. By this ulcerative 
process, the disoiganized part is thrown off" in the same way as a 
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sphacelated part is removed from the system with the purulent 
secretion. 

An abscess when formed is found bounded by the cellular tissue 
beyond th^ inflamed part taking on the adhesive inflammation ; in 
this state the coagulable lymph of the secreting arteries circum- 
scribes the cavity, and a vascular sac of coagulable lymph is formed, 
which is covered with a false membrane in which the pus is contained, 
and in which absorption and secretion are very energetic. The part 
which was the centre of the inflammation is thus filled with pus, which 
externally becomes soft and prominent. When the inflammation in 
a part has been severe and more diffuse, absorption occurs around 
rather than in the part most inflamed. The vessels of the part are 
closed up with consolidated blood, beyond which absorption occurs, 
separating the dead part or core, which is more or less reduced in 
size before being discharged with the pus. 

Suppuration in a considerable organ is indicated by the throbbing 
sensation produced in the part, with coldness or shivering, succeeded 
by a dry heat of the skin, and quickness and hardness of the pulse. 
These rigors recur at irregular periods, and after the secretion of pus 
the swelling, hardness, and throbbing of the part decrease, and the 
febrile state diminishes. This mitigation of the symptoms is par- 
ticularly evident, when the inflammatory symptoms have been 
most severe. 

As capillary vessels are the seat of inflammation, so suppuration 
occurs either from their diseased action in the cellular tissue, or 
secreting surfaces, or indeed any tissue into the formation of which 
they enter. In such cases the secreting arteries, instead of throwing 
out serum, as in health, or serum and lymph, when in a high state of 
action, now secrete a modified kind which forms pus. 

The circumstances which hasten suppuration are the degree and 
nature of the cause producing infiammation : wounds, the lips of 
which are not closed; a bruised wound preventing adhesion ; when 
parts have been so lacerated that their vitality is destroyed, and 
must be removed in the same manner as a foreign body that is in 
a wound before adhesion takes place. In other cases the unhealthy 
constitution of the person, or a critical abscess, towards the termi- 
nation of some dangerous diseases, often promotes suppuration. 

The tissue affected has an infiuence in producing suppuration., 
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Wlien a mncoos membraae is affected with a certain degree of 
inflammation, it secretes purulent matter. Cellular and serous tis- 
soes, when inflamed, are more likely to effuse serum ; but when 
duonicy the fluid thrown out may be purulent. 

In non-secreting parts suppuration is more apt to occur quickly 
when the inflammation is acute, than when chronic ; when a part is 
sear the heart, than at a distance from it ; in children, than in adults, 
and in the adult than in the aged. Glands require longer time to 
snpparate than any other organ inflamed in a like degree. In the 
longs, tubercles are the product of a certain degree of specific 
inflammation, by which they are softened, and terminate in purulent 
collections. Tendons do not seem to admit of suppuration. 

When an abscess is opened in an early stage, it is found to contain 
a mixture of serum, coagulable lymph, and some purulent matter ; 
and the abscess is said not to be ripe. In such cases the proportion 
of these ingredients will depend on the weakness of the part, the 
constitution, and the stage at which the abscess is opened. The 
following case is an example of an abscess in a weakly child, who 
received a hurt at the extremity of the thumb, which inflamed, and 
suppurated : — A little pus was seen under the skin, with diminished 
redness around it, and the following day the secretion was much 
increased, but from the lessened inflammation, was found to be 
principally serum. Had this patient been strong, serum would have 
been secreted flrst into the cellular substance, and as the inflamma- 
tion advanced, would have terminated in suppuration, until the 
reproductive process had removed all the diseased appearances. 
These symptoms are explained by appearances which may be always 
observed on an external surface that is secreting pus. When this is 
removed by a fine sponge, it will be found that a serous fluid is first 
secreted, and, according to Sir £. Home, the globules are formed 
whUe it lies upon the surface, requiring in some instances fifteen 
minutes for its conversion into pus, which is then modified by the vital 
act that produces it, more particularly in its degree and nature. 
When the body is strong, or infiammation intense, the serous secre- 
tion quickly changes into pus ; but, when the system is weak and the 
inflammation sub-acute, the pus is thinner, and is said to be less 
healthy. These appearances are well marked when a serous sac is 
inflamed ; at flrst the natural secretion is increased, and contains 
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only floccula of lymph, but if more intense, the secretion becomes 
purulent. 

It appears to be a law in the animal economy, not only that the 
vessels secrete their fluids by the vital act, but also that the vitality 
of the part acts in bringing the secretion to a state of maturity. 
This is the only way, I conceive, that we can explain the manner in 
which the different parts of the body are built up, peculiar secretions 
formed, and injuries restored. In infancy the tissues are in an 
imperfect state of development ; by the extremities of arteries the 
peculiar fluids are secreted, which, by the vitality of the parts* are 
changed into their respective tissues, in the same manner as the 
peculiar secretions are formed, which differ so widely from the 
circulating fluids. It is in the same manner that by a certain degree 
of inflammation, a peculiar thin, clear secretion is formed resemblii^ 
lymph, and which is changed by the vitality of the part into pus ; a 
fluid which is modified in its nature and properties by the cause af- 
fecting and the part affected. In a short time it changes to a limpid 
consistence, or to a fluid of the thickness of cream ; andfirom a pale 
white appearance, to a white, yellow, greenish or red colour, varie- 
ties which seem all to depend on slight changes in the principal 
constituents of the secretion. These changes are of the same na^ 
ture as those which occur in the blood of the ovum. When first 
formed, the blood in the yellow membrane is of a transparent ap«» 
pearance ; but globules are soon formed in it, and it changes from 
a yellowish to a brown, and then to a red colour. It is in the same 
manner that milk is formed ; and it is very probable that the use of 
lymphatic glands ' is to modify the contents of the absorbents by 
producing globules, &c so as to render them fit to be received into 
the circulation. 

As inflammation can always be produced by a certain degree of 
irritation, so its consequent pus may be produced, and secreted for 
any time, by keeping up the necessary degree of inflammation, as by 
an issue, &c. As this inflammation decreases the secretion becomes 
of a serous quality. In like manner, after an abscess has been opened, 
it secretes thinner pus than was formed in it when opened, and as 
the inflammation diminishes, and the cavity contracts, serum is evacu- 
ated until it heals up. 

When an inflamed part is highly organized, it soon diminishes 
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bj the absoqition of interstitial tissue, and the removal of the 
purulent deposit. When the part affected is not so highly 
otganised, and the inflammation subsides with more difficulty, 
its symptoms continue after the abscess is formed, as around liga- 
ments^ bones, &c« In some cases abscesses are absorbed, and it is 
probable that the pus is removed in the same way as it is secreted, 
so that it undergoes a considerable change in its passage to the ves- 
sels, which renders it capable of being absorbed in considerable 
qoanttties without injury. Without this change in the properties 
of the pus its entrance into the circulating system would probably 
always prove fatal. 

f 4. Ulcbbation. The balance between the action of arteries or 
secreting vessels, and absorbents, is continually changing, in order 
to answer the purposes of the constitution. In the young the se- 
creting vessels are more active, so as to perfect the bodily frame ; 
in the healthy adult the secreting and absorbing vessels are in pro- 
portion to each other ; while in old age, the secreting are weaker than 
the absorbing vessels ; so that in aged decrepitude the body is found 
wasted, and even the bones thinner and weaker than in the adult. 
In disease, the ordinary balance between these two sets of vessels 
is often changed from its natural state. In inflamed parts, the 
secreting vessels become morbidly active, and a swelling is the con- 
sequence ; if the inflammation be locally severe, and long continued, 
the central portion loses its elasticity, softens, and dies. Should the 
irritation continue, the absorbents become more active in order to 
separate the dead part, and an open secreting sore, called an ulcer, is 
formed. When long continued strong pressure has been applied to an 
external part of the body, it is no longer able to perform its functions, 
and the absorbents remove the part, forming an ulcer. In like manner, 
such parts as are most deficient in the active powers of life, or are 
at a distance from the heart, soonest take on this action ; and parts 
of the least importance to life are, for the same reason, soonest 
removed, as the cellular tissue, &c., while more important parts, as 
blood-vessels and nerves, are left to the last. Such difierences are 
owing to the degree of vitality inherent in different parts. Thus a 
strong originally formed part is in a healthy state much less liable to 
ulceration than a weak newly formed part, which is even disposed 
to ulcerate by a slight stimulus. 

H 
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When natural circumscribed cavities are exposed they often 
inflame, suppurate, and granulate, without any loss of substance. 
Ulceration, therefore, although a general, cannot be considered as 
an invariable, consequence of inflammation. 

When an ulcer is examined with care, it will be found that the 
inflammation diminishes towards the circumference of the sore, 
and that the adhesive inflammation reddens and swells its margin; 
as the ulceration proceeds, this adhesive process prevents the occur- 
rence of hemorrhage, and the introduction of noxious secretions 
into the system. In other cases the pus is first modified, and then 
absorbed without detriment. 

In a less healthy state of such sores, the surrounding adhesive 
inflammation is not so well marked, and a more liquid sanious 
discharge takes place, and hemorrhages are liable to occur. 

§ 5. Granulation. When the surfaces of a divided part of the 
body have not united by adhesive inflammation, suppuration is 
established, and the usual loss of substance is made up by the 
secretion of portions of coagulable lymph, which, becoming organ- 
ized, form granulations, by the union of which the wound is said to 
heal. When carefully examined, granulations are found to con- 
sist of small, red, florid, and irregularly rounded points elevated 
above the inflamed surface, and inclined towards the periphery of the 
body, and the centres of canals where they cover natural passages. The 
size and colour of granulations vary considerably, and indicate their 
nature ; being healthy when their margins are rounded and they are 
of a small size, the surface of the sore equally florid and convex, 
and the discharge from the surface pale and thick. When the 
granulations are unequal and of large size, with their margins hang- 
ing over or turned out and of a pale or dark red colour, the discharge 
being at the same time a permanently thin secretion from their un- 
equal surfaces, they are said to be unhealthy. 

The formation of granulations seems to depend on the secretion 
of the arteries containing more coagulable lymph than is alone 
required for the formation of pus ; so that some of the secreted fluid 
is deposited upon the surface of the part to form granulations, and 
another portion is changed into pus. The deposit of coagulable 
lymph consolidates and becomes so vascular, as to bleed upon being 
roughly touched in consequence of the formation of new vessels. 
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These granulations are the same wherever prod uced, but after be- 
coming organised, they change by their inherent vitality into a tissue 
fttsembling that of which they supply the place. 

Gtranalations have naturally a strong inclination to unite so as to 
fill up cavities, and to contract so as to diminish cicatrices. When 
the part is less vital, or is kept pendent, so that the circulation is 
impeded, the granulations become of a dark colour, and have less 
inclination to unite ; this is entirely in consequence of the slowness 
of the circulation in the new and weak part. 

Deep abscesses rarely show much disposition to granulate as long 
as their openings are small, when a sanious and not a purulent dis- 
charge takes place ; even when pus has been formed at first, unless the 
abscess is opened freely, the secretion is liable to become unhealthy. 

So much do granulations appear to depend upon exposure of 
parts to the air, and to the way in which new surfaces are defended 
from external objects, that when internal parts in a healthy indi- 
vidual have been slightly torn, and the divided surfaces kept sepa- 
rate, pus is not secreted. In these cases coagulable lymph fills up 
the deficiencies, consolidates, becomes organized, and undergoes 
changes which fit the parts for their particular functions. This 
method of reparation is seen in the union of the fractured patella, 
olecranon, and ligaments. 

The last manner in which -healthy or accidental inflammation ter- 
minates, is by the death or mortification of the part. This gene- 
rally occurs when the inflammation is so severe, and the consolida- 
tion of the blood in the vessels so general in the part, as to destroy 
its vitality, increase the violence of the inflammation, and render it 
of a general or erysipelatous nature, such as occurs along with severe 
bums, extensive wounds, frost bite, &c. But such is the powerful 
influence of nature in preventing this effect, that it rarely occurs, 
unless when the part has been greatly debilitated by the powerful 
influence of the cause, or by the deranged state of the constitution. 

Gangrene is divided into humid or acute, dry or chronic, white or 
black, &c. Although custom and authority may seem to justify 
such artiflcial or arbitrary divisions, yet the varieties are often pro- 
duced by like causes, found existing together in the same individual, 
and afford no assistance in forming the prognosis or plan of treat- 
ment. A more natural and useful arrangement is founded on the 

h2 



100 MORTIFICATION. 

causes which have produced the disease ; or into accidental, symp- 
tomaticy and specific. The first, including such cases as are produced 
by the severity of local diseases, as injuries; the second, such as are 
symptomatic of the state of the constitution ; and the third, such as 
follow from the specific action of certain substances, such as the ergot 
of rye, &c. It is the first variety which will be here considered. 

§ 6. Gangrene. The occurrence of gangrene after injuries de- 
pends upon the extent of injury which the soft parts and joints, the 
blood-vessels and nerves have sustained, and on the state of the indi- 
vidual's constitution. Some of the most difficult cases of surgery 
in reference to deciding upon the moment in which the knife is to be 
used, on leaving the case to the resources of nature, the place at 
which amputation is to be performed, &c. are connected with the 
occurrence of gangrene. 

The causes of this species either act directly or indirectly. The 
first, or direct, causes of accidental gangrene, are the cessation of 
the circulation in a part, the nervous energy being destroyed, or the 
action of sedatives applied to weakened parts. An example of the 
latter form of gangrene is related by Sir A. Cooper, which was 
produced by an ignorant pupil applying Goulard's wash during a 
whole night to a limb in a state of weakness, from the femoral artoy 
having been tied for an aneurism.* 

In violent bruises or extensive wounds, including those of the 
principal nerves or large blood-vessels, tight bandages round parts, or 
pressure upon weak parts, severe cold, bums, escharotics, poisons, or 
the like, parts may be so weakened, and so much disorganized as to 
be no longer capable of carrjring on their natural functions, and so 
sphacelate. The following cases are examples of this variety. 

Case 1.— A boy, 13 years of age, in indeavouriDg to reach a kite, that 
had become entangled in a high tree, fell to the ground, broke the left 
thigh-bone, and dislocated the two wrist-joints, the bones of which were 
partly thrust through the skin. He was brought to me from a consider- 
able distance, and I found small wounds at the ulnar side of the left, and 
radial side of the right wrist, with the glenoid cavity and styloid pro- 
cess of the radius broken and crushed. There was little hemorrhage. 
Having replaced the bones, and secured the fractured parts in splints, I 
ordered some medicine to be given to him, and he was taken home. 

* Med. Chirurg. TraDsactions, vol. 3. p. 254. 
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I heaid no more of the boy for two days ; when on sending to enquire 
about him, I found that gangrene had appeared in the right hand, and 
that the other hand and thigh were swelled, and painful. In vain I re- 
qvested his friends to bring the boy to the hospital, as the only chance of 
Mmng him, by removing the arm. A native surgeon dissuaded the parents 
from this step, saying, the ease was quite hopeless. The poor boy lingered 
far aeven days. 

On ^Ksseetion, a line of demarcation between the dead and living parts 
had taken place, and this appeared much firmer and more swollen than 
•iMwhere. The cellular* tissue had a hard swollen appearance, and 
Mow was greenish and unhealthy, strongly foetid purulent matter 
extending upwards to diflferent distances among the vessels and between 
the muscles. The artery had its natural appearance, but was contracted 
kk mmt near the elbow-joint, where it had unfortunately been divided. The 
veine were dissected with difficulty, on account of the dense cellular 
tismie in which they were imbedded. As they approached the elbow- 
j<nnt tiiey were found suddenly contracted in their size, and much thicker 
and denser in their tunics, and upon them numerous vasa vasorum were 
Tamified, giving their external coat a red appearance. At one point a 
pc^on of consolidated blood was found ; but nature, in this case, appear- 
ed to have removed, during the period of weakness which preceded death, 
the greater part of the changed blood before the disease had extended so 
fiur as to destroy the patient. 

hk this ease amputation would most probably have taved the pa- 
tient's life, as the complicated fractures were found in a favourable 
state ; and dissection proved how well nature had acted in endeavour- 
ing to prevent iatal consequences. It also afforded an example of the 
progress of sphacelus in the different tissues : first, affecting and 
extending in the cellular tissue and muscles, then the veins, arteries, 
and nerves, in succession. 

Cask %. — A boy, 10 years of age, fell from a tree upon his left elbow, 
and broke the condyles of the humerus, the extremity of which had forced 
itsdf through the skin, at its anterior part. Nothing was done for the 
unfortunate boy, but a small shell or cowrie had been appended to his 
wrist, and some prayers repeated. Three days afterwards he was brought 
far advice, with the extremity of the bone still protruding, the fore-arm 
and hand much swollen, cold and (Edematous ; the cuticle was raised into 
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light red coloured phlyctapnae round the wound, which had a gangrenous 
appearance and smell. 

In this state the arm was removed above the elbow, where there was a 
hard swelling from the deposit of lymph ; evidently the first or adhesive 
stage of inflammation, by which nature separates the gangrenous part. 
On examining the arm the cellular tissue generally was found enfiltered 
with yellowish serum, and among the muscles much extravasated blood 
was seen, partly in a thin purulent form, and of a gangrenous foetor. 
The condyles of the humerus were crushed, the superficial veins of the 
fore-arm natural. The humeral artery was next examined, and as it 
passed through the centre of the gangrenous part, its tissue was found of 
a dark brown colour, and so soft as to be easily torn ; two inches above 
and below, two portions of consolidated blood were situated. The small- 
ness and diseased state of the parts prevented my examining, with suf- 
ficient exactness, the state of the deep-seated veins. The patient rapidly 
recovered. 

Case 3. — A middle-aged woman was employed by a person to catch 
fish during the night, and while stooping to remove a thorn which had 
penetrated her foot, she was suspected to be secreting a fish, and a per- 
son behind gave her a severe blow with a large stick, which fractured the 
olecranon, and injured the elbow-joint. Being discarded by her friends 
and relations when most requiring their assistance, a case by no means 
uncommon in a rude state of society, she was sent by the police from a 
great distance to the station. When I first saw her she was insensible, 
and breathing with great, difiiculty ; the pulse was imperceptible at the 
wiist, and death occurred an hour after. 

The hand and fore-arm were much diminished in size, the muscles re- 
duced and contracted in length, so that the fingers were bent upon the 
palm of the hand, the vessels shrunk and empty, and the cellular tissue 
relaxed and free from fat, so that the skin moved freely upon it. This 
had undergone a great and peculiar change ; being soft, pliable, and of a 
deep black colour, as if a black glove had been drawn over the bones. 
This peculiar change was evidently the last that nature had produced in 
the part ; which was proved by its reduced state, as well as from the 
specific smell and change of colour, which was not the effect of simple 
putrefaction. Immediately above the elbow-joint the line of separation 
had commenced, and already the skin was separated all round from the 
black envelope below, presenting an unhealthy yellowish granulating sur- 
ace, which had a most disagreeable characteristic smell. 

On separating the muscles of the arm, several collections of yellowish 
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mud very foetid pas were discharged from the inter-mascular cellular 
tiflsae, between the elbow and axilla ; on examining the elbow-joint, it 
wan fonnd entirely disorganizedy full of pus, with the olecranon and part 
of the condyles of the humerus broken. The subcutaneous cellular tissue 
was thickened immediately above the ulceration, and particularly along 
the course of the principal vessels. These were found filled with conso- 
Kdated blood at different distances, according to their position and degree 
of vitality. The humeral artery was closed immediately above the el- 
bow-joint, the veins being, at different distances, filled with firmly ad- 
hering detached portions of consolidated blood. These vessels were im- 
bedded in dense cellular tissue, and had very numerous enlarged collateral 
branches. 

This case has a considerable resemblance to the former, and had 
it been seen at a somewhat earlier period, would have afforded a fa- 
vourable opportunity for amputation, a course which saved the life 
of the boy in the former case. The injury seemed not to have de- 
stroyed so many of the vessels and nerves of the elbow-joint, as to 
have immediately produced what might have been expected, moist 
gangrene ; but, gangrene having occurred, its progress was slow, as the 
principal vessels of the arm escaped, and allowed the gradual develop- 
ment of the natural changes in the fore-arai, which form the cha- 
racteristic appearance of what is called dry gangrene. Stch dis- 
tinctions, founded on the result of the disease, are improper, and 
being useless in practice, should be discarded from nosology. 

The second or indirect class of causes producing accidental gan- 
grene act as stimulants to parts in a state of great weakness ; as 
applying heat to a part weakened by cold, or wounding or otherwise 
exciting an action greater than the power of the part can continue 
to perform. The tendency to gangrene is thus increased by aug- 
menting the local debility at the already weak part ; or, as Mr. 
Hunter expresses it, ** by destroying the balance which ought to 
subsist between the power and action of every part." 

The symptoms of this species of gangrene are, a burning in the 
part, which becomes purple, bluish, or livid ; from the obstruction 
to the return of the venous blood, and the .part changes to a white 
ash-colour, as the circulation becomes more impeded, as in frost- 
bitten parts. In this form of gangrene the part feels heavy, cold 
and insensible, and discharges from the surface a sanious, foetid, thin 
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secretion which has the peculiar characteristic smell of gangrere, 
with flaccidity and emphysema in the part, and phlyctSBnas, with a 
livid circle round their base. The ash-coloured part becomes par- 
tially blacky while the livid redness diminishes in intensity ; it exhibits 
blacky and in other parts, ash-coloured spots, interspersed with 
vesicles. In more chronic forms, which admit of the natural 
changes being developed, we have seen that the colour becomes dark 
and the part more shrunk. Both these changes indicate a vital act 
in the vessels, which removing the fluids, prevent the putrefactive 
fermentation ; after which the fat muscles, &c. are absorbed. The 
dark colour is also a vital change, and explains the instance related 
by Mr. Burns, ** in which a limb became cold, insensible, and quite 
black, but not dry, and afterwards recovered its powers, and became 
of a yellow tinge.'** The blaekness and dryness increase, as the 
vitality is weakened, and the part dies or sphacelates. These 
changes in colour depend likewise on the physical properties of the 
part, as well as their vitality. A bone or tendon remains unchanged, 
while the highly organized skin becomes first livid, then pale, darki 
and lastly quite black. These changes are the natural course of mor- 
tification, and do not occur when the injury is proportionally much 
greater than the powers of the part ; this is then suddenly destroy- 
ed, involving the neighbouring parts, which pass at once to the pu- 
tre&ctive fermentation, from being moist, as the vessels have not 
strength to absorb the interstitial fluids. 

After a severe injury to a part, it becomes cold, pale and dis- 
coloured, and gangrene is threatened ; but the limb may be saved by 
judicious treatment. When reaction takes place nature attempts 
to heal up the injured part; if this is too extensive, to remove the 
dead part* 

When a part is affected with gangrene, the system participates; 
severe symptomatic fever occurs, with small and hard pulse, which 
often continues till within a few hours of death. It then becomes 
fluttering, weak, and hardly to be counted. This is accompanied with 
agreat and characteristic change in the expression of the countenance. 
The eyes are heavy anc^ dull, the checks flattened, the nostrils con- 
tracted, and mouth widened. The countenance is not expressive of 

* Od iDflammation, Amer. ed. vol. 1. p. 201. See also O^IIallorao on Gan- 
grene, pp. 35 and 139. 
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moch paiiii but of the utmost anxiety, with a peculiar wildness of 
Mpeet. There is often Yomiting, a peculiar restlessness, great de- 
preanoo of strength, the extremities are cold, and cold sweats break 
out, with distressing hiccough, nausea, and Tomiting ; sometimes 
diMrrhoea, and more or less delirium, occur before the patient sinks. 

In cases in which a part is in a state of sphacelus, and the consti- 
tBdon b strong, the powers of the system may be sufficient to arrest 
the progress of the disease and its effects* The process by which 
natnre separates large members without hemorrhage, or endangering 
life, forms a most cnrious example of design in the accomplishment 
of a particular end* 

Hie irritation which the gangrene produces becomes so severe in 
the part which separates the dead from the living portion, that in- 
flammation of an adhesive nature is the consequence, and this fills 
up the large blood-vessels with consolidated blood, or blood in 
the state which indicates the adhesive stage of inflammation. 
This extends to considerable distances from the sphacelated part, 
and explains the reason why, on amputating a sphacelated limb, no 
Ueedii^ occurs. In describing such an operation the accurate 0*Hal- 
kma remarks, ** The extremities of the arteries seemed closed by a 
black plug; and, though bathed with a sponge and hot water for 
some time, not a drop of their contents escaped."* This has been 
•uppoaed to be a mere coagulation of the blood in the vessels ; an 
opinion nnphysiological, as we cannot properly suppose that the 
^ coagulum of blood," which has lost its vital properties, ** extends 
to the living vessels which join it, and is, in this manner, glued to 
the inner side of the artery ;" that a dead part unites to a living 
" to hermetically seal it, so as not to allow a drop of blood to escape 
by the side of the coagulum." From the careful and reiterated 
examination of diseased vessels, I have invariably found that when 
a certain degree of irritation has been applied to a living vessel, it 
acted locally on the blood by increasing its vitality ; in which state 
it is no longer capable of remaining in its fluid condition, and be- 
comes solid or consolidated.-^- Should the vitality be diminished, 
the blood again becomes fluid. The extent to which such consoli- 



* On Gangrene and Sphacelus, p. 41. 

t See Calcutta Journal of Medical Science, vol. 1 • 
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dated portions of blood advance in living vessels^ is very various ; 
depending, not only on the constitution and cause, but also on the 
stage of the disease in which the parts are examined. In some 
cases the vessels, but particularly the veins, are very extensively 
filled with the changed blood, but, when the system is stronger, and 
the cause less acute, the consolidated blood is in smaller quantity, 
and the adhesive inflammation in the soft parts is more extensive. 
This is in accordance with the law observed in the progress of gan- 
grene in soft parts ; the rapidity of the formation being proportion- 
ally quicker in the more vital tissues, and the extent being greater 
in the veins than in the arteries ; in the cellular tissue than in the 
muscles ; in the weak than in the strong parts ; and this from the diffi- 
culty which nature experiences in arresting the progress, in an un- 
healthy state of the system. As nature advances in the cure, the con- 
solidated blood is again removed, the large vessels contract as the 
smaller ones enlarge in size, and increase in the importance of their 
action, so as to thicken the cellular tissue, and thus separate the dead 
from the living parts. 

Ulceration next occurs, which is known externally by the appear- 
ance of a white line at the separation of the dead from the living 
part, and indicates the cessation of the gangrenous disposition of the 
part. The cuticle is raised by vesication, being separated from 
the cutis vera, in consequence of the weakened absorption, and 
consequent accumulation of secretion in the part. Soon after, 
a small line or series of minute holes forms in the living parts 
in contact with the dead. These slowly unite, and separate the 
living from the dead part. This is done by slow degrees, in propor- 
tion to the vitality of the tissue. When the vitality is great, it re- 
sists proportionally longer the approach of this state ; and when gan- 
grene occurs, it runs its course more rapidly to the state of sphacelus. 

The rapidity with which gangrene advances, depends on the vitality 
of the part affected, on its situation near the trunk, and the vitality 
of the individual tissue. The skin, muscles, and nerves being highly 
organized^ the separation between the living and dead parts takes 
place quickly ; the cellular tissue and tendons of muscles being 
less so, the gangrene advances further into the living parts, and 
the separation is slower^ so that in sloughing sores the cellular tissue 
suffers severely, and tendons usually separate where they unite with 
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the muscles. The knowledge of this fact explains the principle upon 
which surgeons now act in cases of traumatic gangrene, where they 
amputate before the line of separation has taken place, and also 
accounts for cures being accomplished even when the cellular tissue 
ia in ft state of gangrene, above the part amputated, as this dies at 
an early stage, and when the muscles are still in a healthy state. 
In such cases, the more vital tissues remove the diseased parts by 
ulceration and suppuration. 

The indications of cure in accidental gangrene may be reduced to 
the following heads : 

1. Removal to the greatest extent possible of all exciting causes, 
■och as ligatures, acrimonious substances, pressure, &c. 

2. Diminution of distressing symptoms, by reducing the too great 
vascular action, and by a moderate and judicious use of antiphlogistic 
remedies. Such evacuations must always be employed with much 
circumspection, and are not generally required. The pain and 
irritability are to be diminished by the occasional exhibition of 
opium, particularly in the form of Dover's powder, which also tends 
to equalize the temperature of the skin. 

S. Promotion of equable circulation in the part, by heat and 
moisture. The only exception to this course is, when they are 
opposed to the feelings of the patient, or when mortification is 
produced by cold. In poultices, antisceptics and gentle stimulants 
may be used with advantage, such as charcoal, the chloride of lime, 
camphor, &c; or the yeast poultice may be applied. 

4. The vigour of the system is to be supported, and constitu- 
tional symptoms combated, so as to admit of the dead part being 
removed, by gentle mercurial aperients, and by the exhibition of 
tonics, acids, mild nourishing diet, &c. which ought to be given 
during the remission of the fever; while nature is separating the 
sphacelus, a more nourishing diet of animal food is required, with a 
certain quantity of good wine. 

5. A question of much importance is the period when the part 
should be amputated in cases in which nature is found incapable of 
completing the separation. The principles cannot be correctly laid 
down, as each case has its own peculiarities, which alone must regulate 
the surgeon's proceedings. In traumatic gangrene the salutary 
consequence of removing a member, involved in gangrene, has been 
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clearly proved by Baron Larrey and the English Army Sui^eons; 
amputation separates the mass of diseased parts, and permits nature 
to rally, so as to heal up the wound made during the operation, 
which is always in parts possessed of a high d^^ee of vitality. 

In gangrene from cold there is much less fear of the disease re- 
appearing in the wound ; and the cause being removed, the salu- 
tary (^rations of nature are more readily assumed in completing the 
cure of the wound. 

Mortification sometimes produces such fever and consequent de- 
bility, that before any attempt is made by nature to stop the disease, 
the patient is destroyed. 

The explanation of this vital process is very evident, from the 
well estaUished fact, that ulceration is always preceded by adhesive 
inflammation, although its degree will be modified by the powers of 
the system. When the system is weak, or the inflammation is very 
severe, the purulent secretion is greater than the system can defend it- 
self from, by the adhesive inflammation, on which account the mor- 
bid fluid is admitted into the system, and the patient dies. The 
same is sometimes the case when a member mortifies from any cause ; 
but when the person has a strong constitution, the adhesive inflam- 
mation is sufficiently powerful to form the proper boundary ; and 
large portions of the body are often thus removed. In such cases 
no hemorrhage occurs; and even when the assistance of the surgeon 
if required, and a limb so afiected is removed above the inflamma- 
tory redness, few or none of the vessels bleed. The consolidation 
of blood will often extend a considerable distance from the part ul- 
cerated, and vary according to the size of the vessels, the number of 
their branches, the state of the blood, and the constitution of the 
individual. I have seen examples of very extensive consolidation of 
blood baving taken place in different parts of the body, forming the 
first stage of sphacelus, or the process of removing a part when 
mortified. 
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CHAPTER V. 



INTERNAL INFLAMMATION. 



Id tbe preceding remarks we have only considered inflammation 
BM it occurs extemaUy, when its symptoms are evident to the senses. 
We hare next to consider the peculiarities of such inflammation as 
it occnn internally. The nature of the disease being tbe same in 
boih eawsi we shall confine our remarks to the consideration of the 
symptoms by which internal inflammation is known. These symp- 
toms are pam in the part, which is genei:ally the only symptom of 
external inflammation present ; the other symptoms of inflamma- 
tion — colour, heaty and swelling, being masked by the position of 
the disease. It is the situation, nature, and severity of the pain 
which generally lead the individual to suspect the presence of the 
disease, and the physician to the means of curing it. 

The second class of symptoms by which internal inflammation, 
occurring locally, is known, are its effects upon the functions of 
the organs affected, which are in general perceptibly, though some- 
what variously, altered. To the pain is added the distress accom- 
panying the increased sensibility, and unnatural state and condition 
of the organ affected, and parts around it. In other cases the inter- 
nal inflammation may act on other more remote parts ; the shouU 
der, for example, becomes painful in diseases of the liver, &c 

The swelling which accompanies inflammation in particular 
parts may also impede the functions of neighbouring parts ; there 
is for instance difficulty of deglutition, along with inflamed tonsils, 
&c. But the chief consequence of internal inflammation arises 
from the importance of the organs affected, which render the effect 
more powerful, and produce that feverish state of the body, which 
is indicated by the more tonic state of the blood, by the rapidity of 
its circulation, by the increased heat of the skin, by the diminution 
or change of the usual secretions, together with the more or less 
general or local feeling of uneasiness or pain. 
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CHAPTER VI. 

APPEARANCE OF INFLAMED PARTS ON DISSECTION. 

Before considering the appearances left by inflammation after 
deaths a few remarks may be made on those produced by conges- 
tion. 

This is caused by a certain degree of irritation, or local debilttyi 
which so affects the capillary vessels, as to cause an increased flow 
of blood to the part, without its being of that degree of tonicity as 
to produce a consolidation of the fluid in the vessels. This congestion 
may take place naturally, as to the genital organs, &c. ; and in all 
diseases, there is sooner or later such a determination to parts ; but 
the most frequent forms of such diseases take place in the tegumen- 
tary organs, and in the parenchyma of viscera ; as the lungs, liver, 
spleen, and brain. 

The appearance of congestion, or the irregular distribution of 
blood, before as well as after death, is produced by various and dif- 
ferent causes. The appearance of this state after death cannot be 
relied on without the symptoms, or other individual circumstances, 
before death, confirming these appearances. The following are some 

of the causes producing the appearance of congestion after 
death: — 

The contraction of the heart which precedes death forces the 
blood along the arteries, and the tonic action which continues in the 
capillary vessels, for a considerable time after death, forces the 
blood still further forward. The experiments of Hunter and Parry 
prove that after death the arteries contract more forcibly than can 
be accounted for by their mere physical properties, and are left 
empty by their forcing the blood forward to the less resisting capil- 
lary veins, which are found after death filled with blood. This ex- 
plains the numerous distended veins so often seen under the tegu- 
mentary coverings of strong individuals after death. This engorge- 
ment is rendered still more evident when death takes place from 
any cause impeding the return of the blood to the heart, as in stran- 
gulation. The blood next slowly coagulates, and as the serum 
quickly exudes through the coats of the vessels, a much smaller 
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quantity of blood is found on dissection than we are led to expect 
from the quantity known to exist in the system during health. 

The appearances of congestion on dissection, therefore, depend 
moch on the state of the blood and tissue of the vessels at the time 
of death, the immediate cause of death, the temperature of the 
atmosphere, the period at which the examination is made, and the 
ntoation and position of the part of the body which is congested. 
These effects produceappearancesof congestion of blood immediately 
before or after death in the skin, most vascular parts, mucous 
membranes, and parenchyma of some of the viscera. 

Another cause producing the appearance of congestion after 
death arises from the nature and suddenness of the death. In some 
eases the blood remains fluid, and gravitates downwards to such 
parts as offer the least resistance to its accumulation. In other 
eases, as of typhus or putrid fever, the blood remains fluid , and the tis- 
sue of the vessels quickly passes to the softer state of putridity, when 
imbibition of red particles takes place ; and a red blush is produced 
which is not at all connected with inflammation during life. 

When such congestions take place immediately before death the 
appearance of redness may disappear after it ; and even in cases of 
congestion the above causes may remove the usual appearances found 
in such circumstances after death. 

In slight cases of inflammation very little of the characteristic 
redness may be present, in consequence of the slight degree of con- 
solidation of blood in the vessels, and the congestion around the 
part being removed by the contraction of the vessels as death takes 
place. This can only take place in very slight cases of inflammation. 

The changes left after inflammation will vary with the stage of the 
disease at which the person died, and with the tissue affected. 

1. The above remarks afford us the means of deciding on the 
presence or absence of inflammation in a part. When the appear- 
ances of congestion are absent with the presence of consolidated blood 
in the vessels of the part, inflammation must have been present dur- 
ing life. This fact enables us to explain the appearances found on 
dissection in the various stages of inflammation, and to explain the 
changes discovered on dissection in different stages of its course. In 
the first stage the part is red, and by the permanent character of the 
consolidated blood which remains after death, it is not changed, or 
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but slightly changed, on exposure to the air; nor does staining in 
the neighbouring parts occur, nor can the colour be removed by 
pressure or washing, until putrefaction has commenced. 

In the second stage the part is found thicker and denser ; and. 

In the third stage, the tissue becomes softer, with the appearance 
of coagulable lymph on its surface. When proper care has been 
taken to avoid confounding lymph with thick adhesive mucus, it 
forms the most unequivocal proof of inflammation having been 
present during life. These softened pcurts break down, and sacs 
form which contain pus. 

S. The appearance of inflamed parts varies with the tissue affected. 
When a secreting surfiice is inflamed, the redness of the part is soon 
followed by an increased secretion, which contains more of the 
coagulable lymph than usual; indicating llie increase of morbid 
vitality in the part, by which the quantity of this, the pabulum of 
new parts, is secreted. 

When the parenchyma of an organ is inflamed, after the local 
redness and hardness of the inflamed part have subsided^ it becomes 
lax, soft, and pus is secreted into it These changes are peculiarly 
evident after inflammation of the liver and brain. 

CHAPTER VII. 

TREATMENT OF INFLAMMATION. 

The object of all theories of disease is to arrive at certain princi- 
ples for their prevention or cure ; which form a criterion of the 
soundness of the opinions formed, and lead to conclusions from which 
new inductions may be drawn. 

The above remarks on the nature of inflammation will lead us to 
conclude that they admit of the application of certain fixed princi- 
ples for their cure, which, however, require modifications, not only 
on account of the tissue affected, the stage and degree of severity ot 
the inflammation, the age and temperament of the individual, and 
the type of the fever produced, but also from the modifications of 
the inflammation itself. 

It is when inflammation endangers the life of a part, or the life of 
the individual, that remedies to prevent its farther progress are re- 
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Quired ; in other cases the action of inflammation has to be induced 
and promotedy for obtaining effects necessary to the restoration and 
integrity of the part. 

The treatment of local inflammation should always be commenced 
by making an examination of the part which is its seat, and re- 
ducing those causes which may either cause or keep up the irritation. 
For this purpose, foreign substances are to be removed, and the irri- 
tating secretions, which inflammation frequently produces, should 
be rendered milder ; or the parts should be defended from their ac- 
tion by medicines or bandages. 

The next intention is to diminish the tone of the system by absti- 
nence and depletion ; and that of the part by evacuants and seda- 
tiTes, as cold, saturnine washes, opium, &c. 

By the local abstraction of blood, the volume of the fluid is les- 
sened in the part, and, the sthenic state being abated, whilst the for- 
mation of more consolidated blood is prevented, the removal of what 
has already been formed is promoted. This fact should never be lost 
sight of in treating irritation. Should a severe inflammation occur 
in an extremity, the force of the circulation there is greater than it 
is in the opposite extremity. A proof of this fact may be obtained 
by bleeding, in such a case, from both extremities at the same time ; 
the blood of the extremity which is inflamed will then flow faster, 
coagulate quicker, and present a tougher crassamentum than that 
obtained from the extremity of the healthy side. This is the result 
of trials which I made to determine the point; and proves the 
advantage of making the abstraction of blood from the neighbour- 
hood of the affected part. The employment of leeches, cupping, or 
scarifications will be employed with greater advantage according to 
particular local circumstances. Scarifications may sometimes be 
employed more advantageously than other evacuants, in severe 
inflammations of a considerable portion of a member; they act by 
relaxing the parts, emptying inflamed or rather congested vessels, 
and at the same time evacuating any imperfectly formed suppuration, 
and thus bounding the extent of the inflammation. 

These local evacuants should, therefore, be employed as near the 
part inflamed as can conveniently be done. In diseases of the brain, 
as there is a large vein which passes directly from the lateral sinus 
through the maxillary process of the temporal bone to the jugular 
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vein, by opening this vein, blood may be removed immediately 
firom the seat of the disease* For a like reason, hemorrhage from 
the nose is of great use in diseases of the head. The effect of such 
a natural effort of nature to relieve herself may be produced, or 
increased, by cupping, leeches, &C in all cases in which the local 
inflammation has not affected the system, or when such a general 
affection has been removed by venesection. 

In diseases of the chest, particularly of the heart, and also of 
the abdominal viscera, great advantage is obtained from the repeat- 
ed application of leeches over the part affected. We do not know 
how such evacuants act, as experience has proved that their effect 
is much greater than the quantity of blood alone would lead us to 
expect. In inflammation of the mucous membrane of the intes- 
tines, much relief is obtained from the application of leeches around 
the anus, probably by diminishing the quantity of blood in the 
hemorrhoidal veins. Such an effect is particularly evident in inflam- 
mation and other diseases of the rectum. 

The next indication is to apply heat and moisture, conjoined with 
oleaginous substances, to relax and relieve the vessels of their dis- 
tention ; with these means antispasmodic, anodyne, and sedative 
apfdications will be found of great use, particularly in cases of 
nervous inflammations. Opium diminishes both local and general 
irritability, and may be employed with great advantage especially in 
irritable habits, and where there is much pain. When the nervous 
temperament is not particularly marked, the use of evaporating 
lotions, as of alcohol, ether, &c. and other forms pt cold, with pre- 
parations of lead, will he found of great use when applied so as to 
produce their weakening effects. Such appUcations have a local 
sedative effect that is more permanent than that of opium, producing 
a change of constitution in the extremities of nerves, and diminish- 
ing vital action. In this manner they diminish the increased actioOt 
and the pain in inflammation. Opium and sedatives produce the 
same effect when taken into the system in sufficient quantities. 
The oil of turpentine, the nitrate of silver, &;c. have a salutary effect 
probably by acting as constringers of the vessels of the inflamed 
part, and thus relieving the distressing symptoms of inflammation. 
The use of turpentine in bums is well known. 
When pressure is properly graduated, from the termination of 
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an extremity, it will oflten be of great use by diminishing the velo- 
city of the circulation^ more particularly in the arteries i whilst it 
rapports the distended veins. 

There is such a sympathy between local inflammation and the func- 
tions of parts, that any considerable afiection of an organ is always 
accompanied with a certiun degree of constitutional disturbance. 
In like manner, with the local means of reducing the sthenic disease, 
much advantage will be derived from means being previously 
employed for reducing the general force of the system. Whenever 
the inflammation is severe, or the organ affected is important, gene- 
xwl bleeding becomes necessary, followed by local means for re- 
idocing the inflammation. Venesection is the most powerful 
antiphlogistic remedy we possess for checking the most impor- 
tant class of diseases; but the quantity of blood to be abstracted 
will vary under different circumstances, such as age, sex, habit of 
body, dimate, organ affected, &c. When improperly performed, tlie 
lots of blood may produce most dangerous, and even fatal, conse- 
quences. The profession is much indebted to Dr. M. Hall for his 
valuable remarks on this subject. 

When general blood-letting has been performed at a proper stage 
of the inflammation, and in a sufficient quantity, it produces the 
following effects. 

1. It diminishes the fever, the pain, especially of the head, into- 
lerance of light, and the burning heat of the skin, &c. 

2* It removes coma, faintness, depression, and the sense of weak- 
ness ; it diminishes the frequency of the pulse when too rapid, and in- 
creases its frequency when pretematurally slow, and it gradually im- 
proves the state of the tongue. 

3. It checks the nausea and vomiting, which sometimes accompany 
severe inflammatory fevers ; it removes coldness, dryness, and local 
per^irations ; and increases the effects of diluting and diaphoretic 
fiiedicines by equalizing the temperature and moisture of the body. 

4. It renders the action of medicines more certain, and induces 
sleep, 

5. It checks diarrhoea, prevents the effusion of serum and blood, 
the malignant termination of fevers, gangrene, relapses and the se- 
quel of diseases, such as consumption, jaundice, dropsy, &c. 

The importance of these matters induces me to add a few remarks 

i2 
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on the subject oT bleeding. When venesection is employed in health, 
the pulse is soon diminished in size and frequency by the evacuation, 
and syncope is produced. In such cases, if the evacuation has been 
large, a reaction takes place ; the heart contracts more frequently, 
so as to hasten the circulation of a smaller quantity of blood, to 
make up for its loss of bulk, and pain is felt in the head. These 
symptoms I have seen mistaken for inflammation of the brain, for 
which the lancet was again had recourse to, not only without benefit, 
but with the worst effect on the constitution of the patient. The 
headache in these cases seems to be the effect of the debility induced 
acting on the brain, from the case of bone in which it is contained re- 
quiring that a certain quantity of blood should be there, and as that is 
diminished in the weakened arteries, the blood increases in the veins, 
— an engorgement of venous blood, in short, takes place and produces 
headache. The following is an example : 

A strong muscular man was brought to the hospital on account of 
an injury of the chest, which he had received by a fall. On examina- 
tion it was found that two or three ribs were fractured near their 
angles. Emphysema with its accompanying symptoms appeared, 
and was combated by several bleedings. The patient continued for 
several days improving, when it was thought necessary again to 
bleed him, after which he complained of headache ; and his pulse 
was small and frequent. He was bled by another surgeon with a 
recurrence of the same symptoms, for which the lancet was again 
had recourse to for the seventh time in four days. After this he 
gradually sunk. On dissection, the lung at one part appeared in a 
state of hepatization, and the veins of the membranes of the brain 
contained much blood. The brain was colourless ; the other veins, 
with the arteries, were unusually empty. 

The effects of blood-letting are different according as the blood 
taken is arterial or venous. The abstraction of blood from the arte- 
ries is not in general so efficacious as that from the veins, venous blood 
being obtained from a class of vessels which is not so much under 
the power of the circulation. By removing a quantity of blood 
from these vessels, we diminish the mass without producing any reac- 
tion. Thus blood-letting if it be indicated may be practised in a dis- 
ease of the eye, from an artery near the disease ; but reaction takes 
place, and less good is done permanently, from an ordinary qaantity» 
although temporary relief may be obtained ; for in every inflammation 



TRBATMBNT OF INFLAMMATION. 117 

local bleeding from the partis more efficacious than at a distance from 
it. On the other hand, in the veins, particularly of the extremitiesi 
when they are in a varicose state, the blood is contained in a kind 
of reservoir. Here it can be removed in very considerable quantities, 
without any marked effect being produced upon the system. In very 
severe cases of phlegmonous erysipelas, in which the patient is so weak 
in consequence of extensive disease, as at first to seem to preclude 
all hope of medicine being of any use in checking the disease, I 
have seen large incisions made in the inflamed part, accompanied 
with a very considerable discharge of blood, produce little depres- 
sing effect upon the system, whilst it removed the dangerous symp- 
toms. The following is an example : 

Cask. — ^A woman, in the 7th month of pregnancy, was attacked with 
phlegmonous erysipelas, which extended from the foot to the thigh. The 
whde leg was very much swollen, the part cold, and her pulse so small 
and flattering, that wine was obliged to be given to recruit her. An in- 
cision was made from the heel to the ham ; 14 oz. of blood were lost with 
instant relief. No bad symptoms followed, although such an evacuation 
from the wound might have been expected to have produced much general 
depression and perhaps abortion. 

Bleeding may always be employed without fear when there is an active 
inflammation of a considerable internal organ, when the veins are dis- 
tended, and the arteries full and frequent in their action. 

When inflammation is accompanied with a great distention of ves- 
sels, but there is much resistance to the distention of the part, 
warmth and moisture are of great use in relaxing it, and diminish- 
ing increased action. Poultices are used both for soothing and 
relaxing parts ; but when very irritable, opium will be useful in 
removing this state as well as the inflammation. The necessity of 
employing general bleeding may be known by the state of the pulse, 
which will be hard, frequent, and with difficulty compressed ; by the 
skin, which will be hot and dry ; by the appearance of the tongue, 
which will be white and dry ; and by the pain in the organ affected, 
and the nature of the disease. It is a combination of these symp- ' 
toms, and not any one separately observed, that must guide us 
in our line of conduct. 

The pulse must always be considered in connexion with the dis- 
ease, and with the effects which venesection produces upon it. In 
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enteritis, the pulse is small and feeble ; while in certain states of 
exhaustion, from the loss of blood, the pulse is full, quick, and 
bounding. In the former case, the blood flows at first slowly, and is 
of a florid colour. When the colour becomes less vivid, the pulse 
gets fuller and stronger : then the propriety of the evacuation is 
proved. The pulse becoming feeble indicates its impropriety. The 
yielding of the painful and dangerous symptoms, and the production 
of syncope, show our having obtained its full effect. 

The great endeavour in dangerous diseases must be, to make this 
impression on the circulation, and consequently on the disease; 
when this is done, we shall have more time to employ means for reduc- 
ing permanently the force of the circulation. The bleeding is to be 
accomplished so as to take a considerable quantity of blood in a 
short time. 

We must not, however, suppose that the loss of blood is to be 
accounted as nothing in itself; it is a drain upon the system which, 
if the individual be strong, can be supplied, and the evacuation will 
soon be recovered from. When the bleeding has been copious, the 
debility produced is very considerable. It weakens the body, and 
renders it liable to other diseases. On this account we must be as 
sparing of it as circumstances will allow ; always recollecting, that 
nothing is more debilitating to the constitution, or dangerous to the 
individual, than an inflammatory disease. The kind of disease has a 
considerable bearing upon the quantity of blood to be withdrawn. 
The efiect may be accelerated or increased by bleeding in the erect or 
sitting position, so as to produce syncope more readily. In apoplexy, 
inflammation of the brain or its membranes, &c. the quantity to be 
withdrawn must be great in proportion to the importance of the 
organ affected, to the individual habit, &c. In other cases the 
Inflammation is so extensive, that blood requires to be let even more 
Areely ; recollecting always, that ** by bleeding to incipient syncope 
we abstract precisely the quantity required, and that the patient will 
bear." (Hall). 

Our first effort, therefore, ought to be to remove the disease, and 
our second to do so by the loss of as little blood as possible ; for this 
evacuation is had recourse to in order to diminish the quantity 
of the circulating fluid. In some cases, particularly of extensive 
inflammation (as peritonitis), the disease may have proceeded to 
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SQch a degree as to produce great depression in the system, so 
that the pulse cannot be felt at the wrist ; and although the most 
acote inflammation be present, thQ symptoms are masked. We 
nmst not, even in this case, employ such a bleeding in such cir« 
camstancea as 60 ounces at one time. Incipient syncope will al- 
ways be produced by a less quantity, and the evacuation may be re- 
peated according to the effects of the first upon the symptoms, to the 
danger of the disease, the state of the pulse and heart, the strength 
and age of the patient, &c. 

In inflammation of a considerable organ the extreme vessels are 
obstructed, but as soon as the bleeding has diminished the obstruc- 
tion a perspiration follows ; and when the disease is passing to the 
suppurative stage, the evacuation diminishes its severity. FeVer 
may generally be considered as a general disease of the same nature, 
and is to be renyoved by the same means. 

In severe injuries bleeding should not be employed until the patient 
has recovered firom the impression of the shock he has sustained. 
When the injury has been less severe, and the patient is plethoric, 
Ueeding may be employed to diminish the severity of the consequent 
inflammation. 

Bleeding may be employed in strangulated hernia, dislocations, 
&C. to produce a relaxation in the parts. In such cases, however, 
the blood must be removed quickly, and the effect of its abstraction 
assisted by other means, as the hot bath, &c. 

The force of the circulation is diminished by repeated small 
bleedings in cases of aneurisms, with the best temporary effects. 

Blood-letting is consequently the most powerful means of dimi- 
nishing the increased action and tension of inflamed vessels, aug- 
menting secretion, and lessening and dissipating the thick and 
viacid blood, so that it increases thirst, and the absorption of the 
liquids administered. 

The manner in which the evacuation of blood is to be made, will 
vary with the organ affected, the extent and severity of the disease, 
the age and constitution of the patient, the climate, &c. When 
local inflammation produces a considerable degree of fever, or when 
an important organ is affected, every means must be employed to 
remove the cause, and to prevent its bad effects, even at the ex- 
pense of constitutional debility. To avoid Jthis, however, as much as 
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possible, and at the same time to produce the required impressioa on 
the system, fiuntoess should be encouraged. In such a state the 
whole powers of the system are prostrate, relaxed, and weakened ; 
when the patient is too weak to admit of the loss of more blood, 
such a degree of faintness may often be produced by making him 
sit up or stand. The syncope so produced is in consequence of 
the inconsiderable quantity of blood retained in the superior vena 
cava and auricle, while that in the inferior cava mounting slowly, 
the auricle is not sufficiently distended, and so ceases to act, fol- 
lowed by debility of the pulse, syncope, and the suspension of the 
nervous influence. When the patient is placed in a horizontal posi- 
tion, the blood passes more freely by the ascending vena cava to 
the heart, and syncope is avoided or removed. 

Venesection is therefore to be performed in general in such a way 
as to make an impression on the system by the least possible loss 
of blood, which is best done by placing the patient in a sitting or 
standing posture, by making a free opening into the vein, and by 
allowing the blood to ^ flow till syncope is produced. Syncope, 
however, will sometimes ensue in severe inflammations before the 
object of abstracting a considerable quantity of the circulating fliiid 
is attained, particularly when the inflammation is complicated with 
a threatening of apoplexy, a disease of the heart, or any congestion. 
The mass of blood once diminished, syncope is the next object to be 
aimed at, as it produces a mostbeneflcial efiectupon disease, by pro- 
moting the equilibrium of the circulation, and thus diminishing the 
quantity of blood in the inflamed part. 

When this impression has been obtained, our next endeavour 
ought to be to prevent the necessity of another bleeding ; and this 
is to be secured by the exhibition of tartrate of antimony and pre- 
parations of mercury. The first of these medicines prevents the 
necessity of abstracting so much blood as in severe inflammation 
would otherwise be required ; which is of special importance in 
this country (India), where severe pulmonary diseases are so com- 
mon, and otherwise require the evacuation of large quantities of ^ 
blood, which, when successful in checking the progress of the dis- 
ease, debilitates so much the cunstitution of the individual as to 
make a change of climate necessary before he is restored to health and 
strength. But even this I have not unfrequently found insufficient 
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from the state of debflitj to which a residence in this country had 
reduced the constitution of the person. 

The periodical nature of the majority of the diseases of this 
cmmtry renders a repetition of the bleeding necessary, as the 
symptoms return witluequal violence in 5 or 6 hours, and will be 
agmin relieved by the same evacuation, &c. ; for this reason large 
quantities of blood are often abstracted. This should be avoided by 
employing the tartrate of antimony. For this purpose, immediately 
after bleeding grain doses of the tartrate of antimony in water 
sweetened are to be repeated every 6 hours till the 6th dose, when 
if the symptoms are not very urgent the patient is to be allowed to 
remain at rest for 6 or 7 hours. Should the disease be severe, 
the above dose is to be continued until the symptoms diminish. By 
the first dose vomiting and purging are often produced ; but as the 
remedy is persevered in, these symptoms disappear, when the dose 
may be increased. The best effects are always obtained from the 
tartar emetic when neither vomiting nor purging is produced. 

Mercury is another medicine which is employed with the best 
effects in inflammatory diseases after bleeding. In these cases, like 
antimony it must not produce its purgative effect, but seems to owe 
its beneficial effects to other unknown causes. It is probable that 
it acts by the debility it produces, and by its powerful influence in 
exciting the capillary vessels, and thus increasing the excretions and 
secretions of the body. When given for this purpose, small doses 
of opium are used with the calomel, and repeated every 4 or 6 
hours, so as to produce its constitutional effects as soon as possible. 
This is obtained in most cases with some difficulty, and in other very 
severe and generally fatal diseases it cannot be produced. For ob- 
taining the full effect of calomel it is not enough to produce ptyalism ; 
this must be continued for some time after it has been accomplish- 
ed before the good effects are apparent. 

The powerful influence of mercury in checking inflammation is 
beautifully seen in Iritis ; in which the disease ceases, and the secre- 
ted lymph is absorbed, as soon as the system is affected ; and we 
find it equally efficacious in removing hard swellings left by inflam- 
mation in parts. Hence compound calomel pill may be very useful 
in elephantiasis or chronic phlegmasia alba dolens. 

The delay which the employment of mercury implies, for the 
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production of its good effects renders it of much less benefit than 
the tartrate of antimony^ which is therefore in most cases pre~ 
ferred. 

The great advantage of these remedies is, that we remove the dis- 
ease without weakening the constitution yerj^ much, and thus render- 
ing the covalescence very long. 

Purgatives witli other evacuant remedies should never be neglect- 
ed during the treatment of severe inflammatory diseases. 

The sedative effects of cM may often be employed with advan- 
tage in the inflammatory diathesis. For this purpose it must be ap- 
plied of a considerable degree of intensity. So great is the power 
of cold, that it may produce such a degree of debility, as will be fol- 
lowed by mortification when the inflammation is slight ; but the 
coldness may be increased in proportion to the natural vitality in 
the part, and the degree of the inflammation. 

Opium diminishes both local and general irritability, and may be 
used with great advantage in inflammation accompanied with much 
pain, especially when employed after blood-letting in irritable 
habits. For this purpose the dose should be large so as to ensure the 
full sedative effect. In these cases it seems to act by preventing the 
drain on the nervous system, and by checking the increased sensibility 
before it produces exhaustion. It always prevents the renewal of 
the excitement and pain, arid induces sleep and perspiration, allows 
time to nature for repairing the waste, and may be repeated after 
each evacuation. 

The indications for the treatment of inflammation, will vary some- 
what with the tissue affected* When a serous membrane is inflamed, 
more blood may be withdrawn than when the parenchyma of an 
organ, the cellular tissue, or a mucous membrane is inflamed, pro- 
bably from the different functions of these several tissues ; which 
require a larger proportion of blood, according to their importance 
and anatomical structure. The severity of the attack may be so 
great as to weaken the whole powers of the system, in which case 
the pulse becomes so weak that the practitioner may be led to suppose 
tonics and not bleeding to be indicated, although bleeding is the 
only remedy on which reliance can be placed. Such esses are best de- 
tected by means of the stethescope, which enables us to discover the 
ca^esin which the action of the heart is more energetic than that of the 
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arteiietywhen bleeding may always be employed with great benefit.* 
When the heart and pulse are alike feeble, blood-letting will gene- 
nlly produce a state of complete prostration* 

Depree of violence of ififlammatian. — The hardness and frequency 
of the poise, the influence of former bleeding on the system and 
pulse, the bufffr coat, the quantity and particularly the toughness of 
ftho erassamentum, and the activity of the vital powers of the sys- 
tem, are the signs which guide us in taking blood. So much depends 
upon the shape of the vessel into which the blood is received, and the 
state of the system, in the production of the buff upon the blood, that 
it is not always to be alone considered as a proof of the necessity of 
bleeding. In most puerperal diseases, in rheumatism, &c it is general- 
ly present. A much better criterion is the size, hardness, and cup- 
ping of the elot, and the small quantity of cruor compared with 
the serum which will be fouiid to be in proportion to the sthenic 
diathesis of the individual ; softness of the erassamentum indicates an 
opposite state of the system, in which bleeding will be found gene- 
rally prejudicial. When the vital powers are weak, when the part 
MSteted is at a distance from the heart, in old or irritable habits, 
local bleeding^should be preferred to the general loss of blood, so as to 
avoid the great permanent weakness which general bleeding is Uable 
to produce. To avoid such a consequence, we must examine the 
state of the pulse, which if quick and hard indicates the advantage 
of bleeding, and the formation of the bu% coat ; although the same 
change in the pulse may take place from a slight cause in an 
irritable habit of body. When the pulse is small, frequent, and hard, 
vrith acute local action, and little real power, local bleeding is to be 
used, and repeated according as it is borne, or the symptoms require 
it. 

Another indication of bleeding is the small quantity and high 
colour of the urine: abstraction of blood is to be avoided when the 
urine is copious and pale. 

Daring the treatment of inflammatory diseases, the food should 
be bland, light, and in small quantities, when the patient has an 
appetite, and only in the form of drinks when there is no inclination 
for food. 

* Laeooec, De rauscultation, torn. 1 . pp. 48G and 487. 
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In the treatment of internal inflammation the same principles 
are to be observed^ but the above remarks will enable us to un- 
derstand the reason why external inflammation is sometimes 
produced artificially^ in order to diminish the local sthenic state 
in an internal and more important organ. In order that the ex- 
ternal inflammation may produce this effect, it is necessary to 
recollect that the new inflammation must be produced at such a 
distance from the one it is intended to relievey as not to increase 
the irritation in the part, or of the system which is in a predisposed 
state to such an effect. I have often seen the necessity of recol- 
lecting this principle in the use of counter-irritation for the 
diminution of internal inflammation. In one case that came under 
my notice a few years ago, a physician ordered a large blister to be 
applied over an inflamed caput colli before the inflammation had 
been sufficiently reduced. From its proximity to the disease, and 
the blood being supplied by branches of the same vessek, such 
irritation was produced that the blister rose in three hours, and in- 
creased the disease so much, that it ultimately proved fatal. In 
all such cases the inflammation should first be diminished by eva- 
cuants, before counter-irritants are used. 

The distance at which counter-irritants are to be applied from 
the diseased part will depend on the degree of inflammation and 
the nature of the organ. In diseases of the brain, larynx, eye, &c* 
the inflammation is first to be reduced, and then the irritation is 
to be applied at some distance from its seat. 

Stimulants, rubefacients, and blisters, are often useful from pro- 
ducing a derivation to the skin. In other cases purgatives, emetics, 
&c. may be used for the purpose of deriving to the bowels. These 
remedies either increase the healthy action of the tissues or irritate 
them, in either instance increasing their natural secretions. 

In the application of counter-irritants it is of importance to 
modify them according to the tissue affected, and the stage of 
the inflammation, for the cure of which they are employed. When 
accidental, a simple counter-inflammation should be produced. If 
such an inflammation affects a serous sac, a blister is the proper 
remedy, as it particularly affects the extreme vessels which, by 
sympathy, act on the secreting vessels of the affected serous mem- 
brane. When the inflammation has passed to the stage of suppura- 
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tioiiy an issue is the most certain remedy ; when ulceration, as of the 
cartilages of a joint, has ensued, a caustic issue will be most useful ; 
in the earies of bones, especially when suppuration has occurred, 
caustic issues are also useful. Such remedies will be of more use 
in inflammation of the fibrous structure of the cornea and scle- 
rotic, than blisters are when employed as counter-irritants in in- 
flammations of the mucous membrane or conjunctiva. 

There are several mixtures of medicines which, by possessing 
stimulating and antispasmodic effects, may be applied with great 
advantage to the neighbourhood of inflamed parts. I can re- 
commend the following as an admirable procedure for inflamed 
ayes, having frequently used it with the best effects. In an at- 
tack of this disease, I once asked an experienced surgeon to recom- 
mend me what to do. He advised general or at least large local 
bleeding, a solution of lunar caustic, purgatives, and an avoid- 
ance of much light and using the eye. As I was deeply en- 
gaged in study at the time, I thought these conditions very hard, 
particularly as I knew the necessity of avoiding the abstraction of 
much blood in such an inhospitable climate as that of Bengal. The 
following compound, from which I had before derived much 
benefit, was therefore immediately applied, and in a few hours 
the inflammation was completely and permanently removed. The 
compound is 'formed by mixing equal parts of alum, opium, and 
ruaweet, or the extract of the root of amomum anthorhizum 
(Roxb.) in a little water and applied round the eye. * 

CHAPTER VIII. 

TYPE OP INPLAMMATION. 

Having considered the general nature, course, terminations, and 
treatment of inflammation, it is requisite to observe, in the next 
place, its varieties. These will be considered according to the pe- 
culiarity of the cause, which in one case is local or accidental, and 
in a second is inherent in the state of the system, which produces 

• This if a natiye Receipt. 
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^j^'chat. % The arrangements of the tissues, as recommended by 
Zg^ able pathologists, have been improved by subsequent writers. 
ffifii which appears to be most convenient, and best adapted to the 
^gaent work, ia to divide them into Tegumentary, Cellular, Fibrous, 
and Nervous Tissues, which will decide the different genera of 
each of the orders of this class of disease. Inflammation presents 
other less important varieties, which depend on the use of (lie part, 
the nature and intensity of the cause, the sex, age, and tempera- 
ment of the individual, the seasons, and climate ; all of which re- 
quire to be recollected in the treatment. 
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This accidental or healthy inflammation is produced by an evident 
external cause applied to a part, and aflfecta one or more conti« 
gpous tissues at the same time ; it rarely extends to any distance ; 
when severe, it is accompanied with fever, and the vitality of the part 
is increased, particularly that of the blood. Phlegmon^ or the accident- 
al inflammation of the cellular tissue, may be taken as a specimen of 
this order. When a part of the cellular tissue is inflamed, numbers 
of vessels are affected, and their office of secretion and absorption are 
deranged ; this happens more particularly to the absorbents, which 
being filled up by consolidated blood, do not remove the coagulable 
lymph, which in the state of inflammation, is secreted by the arteries 
into the cellular tissue. In such cases, the symptoms of inflammation 
are strongly marked ; the redness is vivid, heat considerable, the pain 
acute, and the throbbing and swelling of the part hre great, with 
more or less of fever according to the extent and individual circum- 
stances of the case. 

As the part is not predisposed to inflammation, the disease has a 
strong tendency to resolution ; or if the cause be severe, to a deposit 
of lymph, and an adhesion of the surrounding parts, so as to separate 
the healthy from the diseased parts, which suppurate. This order 
only terminates in gangrene when the cause is very severe. 
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a local effect from a weakness or predisposition of the part to in- 
flammation may be called internal or symptomatic ; this third va- 
riety is peculiar or specific, and produces peculiar symptoms and 
results. 

These types differ so much from each other in their nature, that 
two of them cannot exist at once in the, same tissue. They also 
differ in their course and consequence, and in particular in the 
treatment. These peculiarities have induced me to consider them 
under three heads or orders. The remarks already made have em- 
braced the acute forms of inflammation ; the chronic form of this 
disease, which is always kept up by the state of the system, will be 
more properly considered under the head of symptomatic inflam- 
mation ; and the third, or specific inflammation, will include pe- 
culiar forms of inflammations. 

As the circulation extends over all parts of the body, and per- 
forms most important and varied ofiices, we must expect to find 
considerable differences in the symptoms, effects, and consequences 
produced by the same disease, according to the organ and tissue 
affected. These important distinctions were first pmnted out by 
Dr. Carmichael Smyth, * improved by M« Pinel, f and developed 
by Bichat. :|: The arrangements of the tissues, as recommended by 
these able pathologists, have been improved by subsequent writers. 
That which appears to be most convenient, and best adapted to the 
present work, is to divide them into Tegumentary, Cellular, Fibrous, 
and Nervous Tissues, which will decide the different genera of 
each of the orders of this class of disease. Inflammation presents 
other less important varieties, which depend on the use of the part, 
the nature and intensity of the cause, the sex, age, and tempera- 
ment of the individual, the seasons, and climate ; all of which 
quire to be recollected in the treatment. 

♦ Med. Commun. vol. 2. p. 196, (1790.) 

t Nosographie Philosophique, pr. edition, (1797.) 

{ Anatomie Generale, (1800.) 
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Ordbr L 
Accidental Inflammation. 

Inflammation can always be produced by a certain degree of irri- 
tation applied to a part ; by which there is an exaltation of its 
proper tonic state. This form has been taken as the type of in- 
flammation in the previous part of these remarks ; by which it ap- 
pears that this type of inflammation occurs more frequently in the 
plethoric, may always be produced by certain mechanical or che- 
mical causes, which increase the vitality, and is as certainly cured 
by remedies which reduce the tonic state of a part. These results 
are, however, varied by other peculiarities, which would require 
a more particular description, were it not that it is only the larger 
features of the class of inflammatory diseases that are now at- 
tempted. 

This accidental or healthy inflammation is produced by an evident 
external cause applied to a part, and afiects one or more conti- 
guous tissues at the same time ; it rarely extends to any distance ; 
when severe, it is accompanied with fever, and the vitality of the part 
is increased, particularly that of the blood. Phlegmon^ or the accident- 
al inflammation of the cellular tissue, may be taken as a specimen of 
this order. When a part of the cellular tissue is inflamed, numbers 
of vessels are affected, and their office of secretion and absorption are 
deranged ; this happens more particularly to the absorbents, which 
being fllled up by consolidated blood, do not remove the coagulable 
lymph, which in the state of inflammation, is secreted by the arteries 
into the cellular tissue. In such cases, the symptoms of inflammation 
are strongly marked ; the redness is vivid, heat considerable, the pain 
acute, and the throbbing and swelling of the part hre great, with 
more or less of fever according to the extent and individual circum- 
stances of the case. 

As the part is not predisposed to inflammation, the disease has a 
strong tendency to resolution ; or if the cause be severe, to a deposit 
of lymph, and an adhesion of the surrounding parts, so as to separate 
the healthy from the diseased parts, which suppurate. This order 
only terminates in gangrene when the cause is very severe. 
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When numerous vessels are affected, or the constitution is so weak 
as not to throw out the quantity of lymph needful to define the in- 
flammation, it sometimes extends along a considerable surface, and 
becomes very dangerous, by the ravages it commits in the cellular tis- 
sue. The free incisions into parts affected with phlegmonous Ery- 
sipelas, as recommended and employed by the bold and judicious 
0*Halloran, * since followed by Mr. C. Hutchinson, and modified 
and practised with much success by Mr. Lawrence, have often afford- 
ed me an opportunity of examining the state of the cellular tissue 
when inflamed. In these cases, the following appearances were ob- 
served : 

1. An enlargement of the capillary vessels, more especially the 
veins, and their distention with dark blood. In such cases, large evacu- 
ation of blood followed the incisions, without producing that danger- 
ous weakness, if not fatal collapse, which the enfeebled state of the 
person might lead us to suppose would take place. I have vntnessed 
such an evacuation happen with impunity in pregnant women, which, 
under other circumstances, would have produced abortion. This 
fact is explained by the blood in such cases filling the veins, in which 
it is either stagnant, or moves so slowly as to undergo imperfectly 
the natural renovation in the lungs to fit it for use in the system. 
In such a state, the blood has little effect on the animal economy ; as 
it may be said to be out of the system ; it even seems to produce pros- 
tration of strength ; the circulation is in fact impeded, and is improved 
by the irritation of the part being diminished, and the equilibrium in 
the vessels restored ; by which means the circulation is carried on in a 
more natural manner. It is for a similar reason that large quantities of 
blood may be removed from veins in a varicose state, without that 
debility following, which, under other circumstances, would be pro- 
duced. 

2. The capillary vessels in the inflamed part are found distended 
with consolidated blood, which produces a venous congestion in the 
neighbourhood. As the disease advances in extent and violence, 
portions of the consolidated blood and neighbouring parts soften, 
and are converted into pus, which mixes with that secreted by the 
inflamed arteries, and forms abscesses. When the disease is yeiy 

* See his excellent work on Gangrene and Sphacelus, Obs. 28. p. 93. 
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aeyere, the inflammation extends along the veins; the same changes 
then take place^ and the fatal result is produced, as when phlebitis is 
the primary disease. It is a fortunate circumstance, that the larger 
▼eins are affected by inflammation with much greater difficulty than 
the smaller branches ; the trunks contain a much larger quantity of 
the vital fluid which resists inflammation, or the change into a con- 
solidated state, more powerfully, than the smaller branches, in the 
more highly organized vessels. 

3. The inflamed cellular tissue is distended with coagulable lymph, 
mixed with limpid serum, and blended with red spots of blood. This 
secretion forms the principal part of the swelling, and is contained in 
the intersections of the cellular bands and sacs, which lie between 
and separate the depositions of fat. When the inflammation has 
advanced further, the gelatinous matter is changed into a hard sub- 
stance, of a yellowish colour, which becomes less vascular, and more 
friable, and takes on a pultaceous appearance. The softening increas- 
es, and the cellular tissue breaks down until the numerous small 
portions of pus unite, and at length form abscesses, which contain 
ahreds of the disorganized cellular tissue, and are surrounded by 
the same tissue, vascular, thickened, and condensed, which becomes 
lined with a sac, and has many of the properties of a mucous surface. 

Inflammatory Fever. 

When inflammation is severe in a part, or it involves an important 
organ in the animal economy, the heart and vascular system parti- 
cipate. The surface of the body becomes hot and dry ; the respira- 
tion frequent and hurried ; the pulse full, hard, and frequent ; the 
tongue white and dry ; there is considerable thirst ; the secretions 
are diminished and depraved, and the organic functions impair- 
ed, particularly those of nutrition, so that coagulable lymph is not 
deposited by the secreting vessels. As the fever advances the pa- 
tient becomes restless, and complains of headache, which sometimes 
terminates in delirium. These symptoms constitute what is called 
Symptomatic or Inflammatory Fever, which declines sometimes 
before, in other cases after, the disappearance of the local afiection. 

This is the most simple form of fever ; and when its progress is 
carefully marked in different cases, it is found, precisely as in differ- 

K 
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ent yarieties of continued fever, that the quickness of the pulse, and 
the increased heat of the surface, are always present. These two 
constant symptoms are the consequence of unknown causes acting 
on the blood ; increasing the velocity of the circulation, and aug- 
menting animal heat. Hence the proximate cause of fever would 
appear always to act as a stimulus, by increasing the action of the 
heart, and the functions of the vascular system. When the fever 
is caused by a local inflammation, the stimulus is local, and its first 
effects appear to be produced locally on the circulating fluid and nerves 
of the part, from which the effect is propagated to the general sys- 
tem, particularly the heart and arteries. The unequal distribution 
of the blood, and temperature, &c. approach to those of inflamma- 
tion ; while other organs of the body are in a state of collapse. This 
is more marked as the inflammation is more severe and inter- 
nal ; in which case the collapse is sometimes general, and the sur- 
face of the body is cold and covered with a clammy sweat, which is 
produced by a vital transpiration, and is not a simple physical transu- 
dation, or evaporation from the part. 

When the blood is examined, it is found changed in its quantity 
and quality, at an early stage of the disease ; which shows that one of 
the first effects of the exciting cause of fever acts on the blood ; in- 
creasing the size and consistence of the cruor. Such a change in 
the blood has been already noticed as being produced by an increas- 
ed vitality of a part augmenting the action of the heart and arteries. 
This rapid circulation increases the sensible heat of the body gene- 
rally, as we have seen it locally, when a part is inflamed. As the system 
is not affected for some time after the appearance of the local disease, 
so the huffy coat is rarely seen in the first stage, or until the disease 
has continued for some time. When the crassamentum is small, 
soft, and of a bluish colour, without any appearance of the bufiy coat, 
little advantage will be derived from venesection, unless it be used 
as a preventive against fever that is expected to occur. 

Local inflammation does not always produce a proportionate de- 
gree of fever. Thus in strangulated hernia the dull pain, the small, 
hardly perceptible pulse, and the weak respiration, are the most 
characteristic symptoms ; and unless relief be speedily obtained by 
an operation, mortification takes place, and the person dies without 
any acute inflammatory symptoms. 
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The fiital result of symptomatic fever may be produced by the 
constitutional consequence, or the local effect ; and still more fre- 
quently by the combination of both. 

The indications of cure are to diminish the excitement by rest in 
the recumbent posture, a regulated temperature with ventilation, sim- 
^ fiurinaceous food, cool drinks, and sponging the body with tepid 
or cold water ; if severe by the abstraction of blood, and, for restor- 
ing the secretions to a healthy state, by gentle aperients, varied 
according to the peculiarity and intensity of the symptoms. 

Order IL 
Symptomatic Inflammation. 

This order of Inflammation is not produced by an external evident 
irritation, but by internal and often obscure causes ; such as derange- 
ments of the stomach, the depraved or irregular action of certain 
vessels, the influence of climate, &c. Such inflammations are pre- 
ceded by more or less symptomatic fever, which is of a low irritable 
nature, and has remissions, and nocturnal exacerbations. It usually 
attacks the weak and unhealthy rather than the strong ; affects one 
tissue, and often spreads in it to a considerable extent, and not un- 
firequently passes from one part of the body to another. 

These changes of position do not always follow in the same kind of 
tissue ; but in virtue of a peculiar sympathy which exists between 
different parts. These require to be considered, as they become more 
evident when they are exaggerated by disease ; and often enable us 
to find out the best means of preventing and curing this class of 
diseases. 

The stomach has the most extensive sympathy with all parts of 
the body. The general wants of the system, by occasioning the 
sensation of hunger, cause the person to become sullen and silent ; 
but a crust of bread, or a glass of wine, will produce cheerfulness, 
even before the nourishment has had time to reach the general cir- 
culating system. The fatal effects suddenly produced by a blow upon 
the stomach, or a draught of cold water when the body is heated, 
prove the importance of this organ to the system. When a part 
is hurt, it affects the stomach more or less according to its severity, 

k2 
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the importance of the part injured, &c. In irritation of the kidneys, 
the pain and vomiting are sometimes so great as might lead to the sup- 
position that the disease was gastritis. This influence extends to 
mental emotions, as proved by the effects of good or bad news upon 
the appetite. 

The intimate sympathy between the vital energies of the brain 
and the stomach, the whole cutaneous circulation and other parts of 
the body, are other examples of such connexions. As the view of 
suffering in another leads us to endeavour to alleviate it; in like 
manner the body sympathizes more or less with local disease, accord- 
ing to the importance or sensibility of the part implicated. The de- 
rangements of the biliary secretion produce lowness of spirits ; sym- 
pathetic fever, and lock-jaw, are produced by local injuries ; chorea 
sancti viti is generally produced by disordered secretions of the 
abdominal viscera ; and epilepsy is often caused by worms in the 
intestines. 

All the functions of organs have a sympathy with each other, but 
this varies in different organs, and individuals. In one person it is 
the brain, in another digestion, &c. which preponderates, according 
to the greater or less activity of the organs in health or when 
affected with disease, when the most obscure sympathies become 
apparent. As the general sympathy may affect a particular part, 
and the general system frequently sympathizes with the part affected, 
any one of the organs may thus become the cause of a general irri- 
tation of the system. The genital organs, and the functions of the 
brain, are familiar examples of such sympathies ; while in fevers, 
these sympathies vary according to the nature of thediseaseiand the 
nature of the part that is particularly implicated. 

The different tissues, which enter into the composition of oigans, 
are affected by their peculiar stimuli, which excite them to perform 
their proper functions. The difierent senses, &c. afford examples 
of such sympathies. The approach of aliment to a hungry person 
increases the flow of saliva ; the irritation of light acts on the retina 
causing it to contract duly for distinct vision ; the pregnant uterus 
is accompanied with an enlargement of the mammae, &c. 

Hunter has called that sympathy continuous, when neigh« 
bouring parts sympathize with local injuries. The reciprocal reports 
of the different parts of the digestive organs afford an example ; as 
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ifl olMerved in the more or less good or bad taste of food^ which 
prepares the stomach to receive or reject it. The irritation at the 
orifice of an excretory duct increases the action of the gland ; worms 
in the intestines produce irritation of the nose; and a calculus 
in the bladder produces irritation at the extremity of the urethra. 

Analogous structure and functions have an intimate relation to 
each other ; thus when one part, as the eye, is inflamed, the other 
organ is very liable to be affected. When rheumatism attacks one 
joint it is liable to affect others. 

These remarks on the different sympathies will prepare us for 
the peculiarities in the course of some of the species of this order of 
inflammation. 

Whatever has a tendency to disorder the general powers of the 
system, so as to produce a certain degree of permanent weakness, 
or of change in the vitality of a part, has a tendency to produce 
symptomatic inflammation : such as bad food, intemperance in drink, 
impure air, hot and unhealthy climates, severe exertion, mental 
depressions, evacuations, &c. In this manner the eyes, lungs, &c. 
are inflamed by the local debility produced by a division of the nerves 
supplying these parts ; or by the action of sedatives, when appUed to 
parts weak and easily deranged. The exposure of the extremities 
of the body to severe cold is succeeded by a powerful reaction, 
which sometimes terminates in the consolidation of blood and inflam- 
mation. 

In other cases this tendency to gangrene and inflammation in 
weak parts is increased by causes impeding the circulation, 
continued pressure upon weak parts, during the course of long and 
debilitating diseases, such as typhus fever, &c., terminates in gan- 
grene or sloughing of the parts, which stimulates the blood-vessels 
and absorbents in the neighbourhood, by which inflammation and 
ulceration take place round the compressed part. In such cases the 
part round the eschar appears of an undefined livid red colour. 

Another class of exciting causes producing symptomatic infiam- 
mation, is such as increases local determinations of blood, such 
as previous attacks of inflammation in a part ; this has always a 
tendency to extend itself, as the blood becomes affected in the ana- 
logous tissues, or parts previously diseased. In other individuals 
the causes operate more powerfully, or on certain organs more thw 
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on Others ; as heat affects the liver and bowels^ sudden exposure 
to cold, particularly when combined with moisture, affects the air- 
passages, &c. The tissues most liable to be thus sympathetically 
affected are, first, the serous sacs on the same side as that affected ; 
and in others, the serous sacs of the opposite side of the body. The 
brain and spinal marrow, the alimentary canal, the lungs, heart, and 
skin, are likewise liable to be thus sympathetically affected in the 
order in which they are mentioned. 

Other causes of this form of inflammation act at a distance from 
the part affected, as cold of the feet producing inflammation in the 
throat, &c. When the body is perspiring, or when there is an 
unusual determination of blood to the surfetce, a sudden application 
of cold is apt to produce internal inflammation. 

Mental emotions powerfully affect capillary vessels in producing 
local congestions, as in blushing, in the secretion of tears, 8tc. In 
other cases this influence of the nervous system upon the circulating 
fluid may be so considerable as to produce disease. In such cases 
the first effect is on the tissue of the vessels, and then upon their 
contents ; and it may be so weak as only to change locally the balance 
of the circulation. The degree of this effect will depend upon 
the sensibility of the part, and show itself when severe, by local 
increased action. The heat, sensibility, and irritability of the part 
are increased, and the quality and quantity of the blood are changed ; 
and, like the secretions, become more copious and consistent. 
In this state the part implicated possesses more vitality. 

Such changes will be more re&dily allowed when the influence of 
the nerves upon the vessels and their contents is considered. Du- 
puytren found that the division of the eighth pair of nerves pre- 
vented venous blood from being changed into arterial blood ; drawn 
from the carotid artery, deprived of a portion of its fibrin, injected 
into the veins of another animal, as a horse, this blood produced gan- 
grene. By the division of certain nerves, the organ they supply 
inflames. Magendie has proved this in the case of the fifth and eighth 
pair of nerves, the division of which produced inflammation in the 
eyes and lungs. 

Parts situated at a distance from the heart, those in which the 
venous blood returns against its own gravity, heal more slowly than 
parts in opposite circumstances; and long courses of mercury, and 
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weakness of any kind, leave a tendency to ulceration. In this man- 
ner ulcers frequently form in scurvy, which is liable to attack the 
cicatrices of former wounds. It is a similar weakness which inflam- 
mation produces in parts. 

Symptomatic inflammation rarely attacks two parts near each other 
at the same time ; but a part in a neighbourhood may acquire a greater 
susceptibility than the part affected, and there is often a sudden sus- 
pension of the disease in one part, and a development of it in other 
parts, particularly in analogous tissues and organs holding a relation 
of dependence upon each other. This is called metastasis. Such trans- 
lations are most common in the form of congestions; in other cases 
it is in the form of inflammations, and other morbid actions. In 
these cases the nature of the disease remains the same; as we 
find that it will return to the original seat on an irritating substance 
being applied to this; which causes it to leave the part secondarily 
affected. 

An elderly gentleman was attacked with violent ear-ache, which 
returned every night about 7 o'clock, and was so severe as to pre- 
vent him from sleeping. In this case quinine was given with the 
best effects, and in a few days he slept well, and the ear-ache gra- 
dually diminished. He then felt the root of the nose extremely pain- 
ful ; it swelled, was red, hot, and very sensible ; and in this state 
it remained for two days, when it suddenly recovered. He was now 
attacked early in the morning without any apparent cause with se- 
vere vomiting, which weakened him so much, that he supposed he 
was attacked with cholera, and believed himself dying. The vomit- 
ing was stopped, but he was left so weak and altered in appearance, 
and the stomach so irritable, that it could retain nothing. He re- 
mained for many hours in a state of the greatest prostration, ex- 
pecting his hourly dissolution, which he supposed inevitable. He 
had an anodyne mixture at night, slept well, and next day though 
weak felt restored. The sudden translations of exanthematous 
diseases are also examples of metastasis. 

During the time of transference there is often, says Dr. Holland, 
a well marked disturbance of the heart, of the nervous system, and 
of various organs, seemingly out of the ordinary course of disease, 
which disappear, when the symptoms are again locally fixed,* 

* Med. Notes, p. 540. 
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In other cases the translation forms what is termed a critical ter- 
mination of the disease ; in which the inflammatory symptoms are 
often very sh'ght, and a most peculiar secretion into some part is the 
most marked effect. Thus in phlebitis there is often found a de- 
posit of pus in the synovial sacs ; in other cases numerous deposits 
of pus in the substance of the liver take place after in^mma- 
tion of the synovial membrane of the knee-joint, caused by open- 
ing it in order to extract a cartilage. In other cases dropsical 
.effusions are sometimes rapidly translated from one part of the 
body to another ; and as this sometimes takes place to the head, 
the metastasis may prove rapidly fatal. 

This order of inflammation may be divided into the acute and 
chronic varieties. EtyiipeUu is an example of the acute form of 
this order of inflammations ; in which the general disturbance is fol- 
lowed by an inflammation in the complicated, vascular, and very 
sensible structure of the skin. In this form, the inflammation is of 
a more livid colour, the heat and pain less intense, and the swelling 
trifling, in comparison with that attending phlegmon. 

The derangement of the system is usually great, and the fever 
generally commences before, and continues after the disappearance 
of the local disease ; it is likewise more of a low irritable nature, 
than that attending the first order of inflammation. 

In this order Symptomatic Fever is produced by a more complicated 
cause than in the first or accidental order. Symptomatic fever may 
be produced by violent exercise ; but in the former order it is pro- 
duced by exposure to such a degree of cold as arrests suddenly the 
perspiration. In other cases it is produced by malaria. This form 
of fever is usually preceded by a cold stage, from an unusual 
distribution of blood, which produces languor, anxiety and de- 
bility ; the limbs totter, the skin is cold, pale, clammy, and 
shrivelled ; the features appear shrunk ; the eyes lose their anima- 
tion ; and the secretions are diminished in quantity, and changed 
in quality. This is very evident in those of the mouth, and en- 
able us to form an opinion of the degree and nature of the disease. 
When a crust of white mucus covers the dry tongue, it denotes 
a strong action in the vessels, and when the crust becomes more or 
less brown it indicates an atonic state of the system. After the 
initiatory symptoms have continued for some time, they are followed 
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by reaction, in which the pulse is strongs full, quick and bounding ; 
the skin hot, with throbbing pain in the temples, or a dull pain 
across the forehead and back ; the eyes are red and sparkling, with 
intolerance of light and sound ; there are frequent deep respirations, 
an insatiable thirst, irritable stomach, and a loathing of food ; the 
bowels are irritable ; urine red and scanty, and towards the termi- 
nation of the disease deposits a large quantity of brownish sediment. 

When a fever is severe, the pulse becomes smaller and more fre- 
quent, the tongue dry and brown in the middle, accompanied with 
great prostration of strength, coldness, restlessness and want of 
sleep, and delirium. The paroxysms of this fever increase at mid- 
day and towards night. It is produced either by local congestions 
or inflammation of organs, as proved by the symptoms, and by the 
increased size of the cruor of the blood. 

The seat of this inflammation appears to be principally in the 
veins, and as tiie disease spreads rapidly in them, the obstruction of 
the circulating fluid in the part is considerable, and the redness 
diffuse. Where the cellular substance is in considerable quantity 
in the part affected, it participates in the disease, from the blood- 
vessels passing from it to the skin ; and by the consolidation of blood 
in tiie part, absorption is impeded, and an effusion of serum the 
consequence. This cedematous swelling is very evident, and is gene- 
rally the first symptom observed when erysipelas attacks the neigh- 
bourhood of the eyes. In other situations the few secreting and 
absorbing vessels in the skin render the swelling less evident, while 
the obstruction in the numerous vessels produce bullss, and vivid 
redness of the part. 

When this inflammation extends to the neighbouring cellular 
substance, it forms phlegmonous erysipelas, which partakes of the 
peculiar symptoms of both the orders. Sometimes the erysipelatous 
inflammation extends over a large surface, and affects the general 
cellular tissue of the legs. This is often witnessed in females with 
bad constitutions, in whom the disease often produces cedema, mixed 
with a secretion of gelatinous or pultaceous substance into the part. 
This is sometimes followed by mortification of the extreme parts of 
the body, from the general and extensive obliteration of the veins, 
and the consolidation of their contents. When these patients 
have strong constitutions, nature separates the extreme parts, 
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where the circulation had stopped; but, in the generality of 
these cases, death relieves the patients from their sufferings, before 
such an effort takes place. 

As erysipelas is principally confined to the veins, and attacks chiefly 
those parts of the skin which are supplied with numerous capillaries, 
as the face, neck, and extremities, it is more diffuse, and has less 
of that adhesive character, which confines the disease to the part 
affected in the first order of the class, and produces the swelling in 
phlegmon, &c. 

On dissection, the parts affected with erysipelas are found red, 
infiltrated, and easily torn; when it proceeds to suppuration, it is by 
small portions of the cellular tissue, and the consolidated blood in 
the diseased veins being broken down, and converted into pus. 
This is sometimes rendered evident by the evacuation of pus from 
the diseased vessels. I have frequently found, on dissection, the 
small branches of veins, in parts which had been affected with ery- 
sipelas, filled with changed consolidated blood ; and in some parts 
the vessels were broken down, and small abscesses thus formed, from 
their connexion with the diseased cellular tissue in the neighbourhood ; 
in these cases, I conceive the fatal result is principally owing to the 
effects of phlebitis. 

Erysipelatous inflammation not unfrequently ceases in a part be- 
fore it has run its course, and appears in another and distant part 
of the body. These changes, or metastases, are sometimes favour- 
able, at other times dangerous, according to the importance of the 
part secondarily affected. 

This order of inflammation sometimes terminates by resolution, 
in other cases by gangrene ; from the extensive obliteration of the 
smaller vessels destroying the circulation in the part affected. 

The chronic from of symptomatic inflammation is of frequent 
occurrence, and of great practical importance. It usually takes 
place in persons who have had their bodies debilitated by long con- 
tinued disease, by living on unhealthy food, in an unhealthy climate^ 
and in other cases by the improper use of certain medicines. Calomel 
is the most frequent medicine producing such an effect, particularly 
when the patient has suddenly exposed himself to cold and damp, 
when under its influence. 

Most chronic diseases are produced or kept up by that bad habit of 
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body in which a fulness of blood is produced, followed by a diminu- 
tion of its motion. Intemperate and inactive habits enlarge the 
lirer^ derange the whole system, and render the person suscepti- 
ble of disease ; which may be experienced in different parts and 
tissues of the body at the same time. 

When*inflammation has occuired in a part, it leaves it in a state 
of weakness from the capillary branches having been unusually dis- 
tended, and slowly regaining their natural dimensions and tone. On 
this account the curative means must be kept up, and the exciting 
eaiises of disease avoided so as to prevent its recurrence for some 
time after the symptoms of inflammation have disappeared. 

Besides the acute and chronic varieties of this type of inflamma- 
tion, there are others, which vary with the tissues affected. These, 
as we have seen, may be considered, 1st, According as it affects the 
integuments, cellular, fibrous, or nervous tissue, the organs of 
sense, and the parenchyma of organs. The second division is accord- 
ing to its general effects upon the system, which produce congestive 
and inflammatory forms of fever, which may, under particular cir- 
cumstances, spread by contagion. 

The Treatment of the symptomatic order of inflammations differs 
from that of the accidental. In the first form the exciting causes 
are first to be removed, and then their consequences. These indica- 
tions point out the danger of evacuations in many cases, and the 
importance of removing the exciting cause. As this is most fre- 
quently constitutional, much care must be taken of the state of the 
digestive oragns and the general health. 

Our first indication is therefore to remove the constitutional de- 
rangement which is keeping up the disease. Emetics will be of 
use in removing undigested food and bile ; and then purgatives, tonics, 
and nourishing diet. Sulphuric ether in small doses, and antimony 
with camphor or nitre, will be of use, and combined repeatedly 
exhibited with calomel or rhubarb, as the case may indicate. 

Local remedies are of much less consequence than in the treat- 
ment of the first order. In symptomatic inflammations the local 
treatment should consist in removing any local cause of irritation ; 
as absorbing the irritating morbid matter which is often secreted from 
the inflamed surface, and by the employment of fomentations, 
anodynes, and antispasmodics. In some cases local bleedings will be 
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of use by removing the local congestion of blood which often keeps 
up the disease. In other cases these evacuations will do harm by 
the increasing weakness which they produce in the part. 

A gentleman who had been many years in this country (India) con- 
sulted me on account of a sudden and very severe pain in the left side 
of the head and globe of the eye, which followed exposure to a cold 
current of air. The side of the face and conjunctiva of the left 
eje were swelled and red, with great intolerance of light, &c. and 
he complained of severe intermitting pain in the side of the head, 
but particularly in the globe of the eye. In this case warm soothing 
lotions to the eye, with quinine and aperients, removed all the dis- 
tressing symptoms in a day, when he felt quite well. This inter- 
mittent inflammation, or rather congestion, I have seen of a more 
chronic form affecting the eye, in which a tonic and anodyne treat- 
ment was very efficacious, with attention to diet, and the avoidance 
of all irritating causes. 

In other cases these attacks occur iit persons whose general con- 
stitution is weakened by a residence in an unhealthy climate, which 
shows itself by the great weakness of digestion ; in such persons 
violent and long continued paroxysms of pain occur, often confined to 
one spot in the head. The above system of treatment is of great use 
in relieving the symptoms ; but change of air tod to a better climate is 
sometimes found necessary. 

Terminations. The constitutional cause often acts on a large 
surface, and from being less concentrated is more rarely cured by 
what was called the adhesive inflammation. 

When the disease passes on to suppuration, nature in this order 
is less able than in the first form to bound the pus by adhesive in- 
flammation, and purulent infiltration takes place into the cellular 
tissue. This is more frequently observed in the young and old. In 
other cases of debilitated individuals a caseous matter is depositedi 
which softens and forms an abscess. 

In like manner symptomatic ulceration often proceeds towards a 
cure very slowly ; the ulcer is then said to be indolent or callous ; 
and the granulations which form upon the ulcer are large, soft, and 
require to be repressed. In other cases the ulcer increases in size, 
without the proper renovation or healing of the part, and forms the 
phagedenic variety. 
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Symptomatic Gangrene. — This form of gangrene is usually pro- 
duced in the old and feeble^ and often occurs in the course of severe 
iebrile disease^ as typhus^ yellow fever, small -pox, measles, erysipe- 
las, &C It may be divided into those of tissue, and organs. 

Symptomatic Gangrene of Tissues, 

1«^.*— As produced by diseases of the vascular system. Under 
this head vnll be considered the species of gangrene caused by in- 
flammation, v^hich is supposed to produce this effect more frequently 
than appears to be the case ; as accidental or common healthy in- 
flammation is a morbid action, set up by nature to defend and 
strengthen parts, and only causes their destruction when the consti- 
tution is extremely weak, or the exciting cause is very extensive 
and severe. 

In such examples, gangrene is produced when a vital part Is much 
excited beyond what is natural, beyond what its inherent powers 
axe calculated to sustain. Hence, gangrene is more liable to hap- 
pen in proportion to the severity of the cause, and the vital weakness 
in the part ; and occurs most frequently in the extreme parts of 
the body, in weak individuals, or tissues. But it seems improper to 
suppose that this effect is the consequence of inflammation, or '* as 
standing in the same relation to it as adhesion, suppuration, or ul- 
ceration," for in general proper inflammation is absent, and is only 
set up to defend the constitution, and to complete the separation of 
dead from living parts. The following are examples of this variety : 

Cass. — ^Mary Fraser, set. 48, was admitted into hospital Nov. 16, 1826, 
with severe pains in both legs, to which she had been subject from time 
to time, without any apparent cause. On admission she complained par- 
ticolarly of the right leg, which was hot and swollen ; had a doughy feel, 
and her general health was much impaired. Poultices were applied 
to the leg, and saline aperients, with antimony, administered in repeated 
doses. Milk diet was allowed. 

23r(/. — The swelling, tension, and pain of the right leg were removed, 
and the general health improved. A slight irregularity of the tibia was 
observed, supposed to be the effect of syphilis, for which blue pill and 
decoction of sarsaparilla were ordered. 

2SM. — Not quite so well ; complained of pain in the chest, particularly 
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in the region of the hearty pulse small and feeble ; bowels very mnch 
relaxed. 

Dec. ^nd, — Month affected with mercnry. 

5/A.— Complained mnch of pain in the region of the heart ; no rest i 
diarrhoea continned. 

8M. — Got no sleep, and cried out, from the severity of the pains in her 
limbsy and region of the heart ; pnlse small and frequent, diarrhcea 
increased. The legs slightly swelled, and the point of die nose purple, 
which gradually became black. 

J)ec. 15M.— Slept much better, but continued very weak ; died the 
following day. 

Nearly half of the feet and nose were found, on dissection, of a dark 
livid gangrenous colour. The intestines were in some parts inflamed, 
and in many places ulcerated. The lungs were generally diseased. The 
heart was large, and very flabby. Its right auricle was unusually firm, 
and on its surface black streaks appeared, of the colour of an old and very 
firm consolidation of blood, which was intimately interwoven amongst the 
musculi pectinati. The thickened portion of the auricle, when divided, 
was found to contain in its interstices a black fluid mixed with a solid 
substance, like melanosis ; a tumour of the same kind was found in the 
liver. 

The veins of the pelvis were enlarged, knotted, tortuous, and filled 
with old consolidated blood. The femoral veins contained the same 
changed blood, adhering very firmly to their coats, which were thickened, 
red, and inflamed. In one of these veins the consolidated blood com- 
menced ander the termination of the saphena major into the femoral vein, 
which felt externally very hard and cord-like from the nature of its con- 
tents, and the increased thickness of its coats. The veins in the leg 
were found in the same state to their extremities in the toes. This con- 
solidated blood was dark coloured externally, and ash coloured and very 
hard towards the centre. The femoral vein of the other leg was much 
reduced in size, and had the natural shining internal surface, with a 
number of membranous-looking septa dividing and giving it a reticulated 
appearance. 

The gangrene in this case seemed to have been produced by the 
extensive obstruction of the veins, and cessation of the circulation 
in the extreme parts of the body. M. Ribes, the well known anato- 
mist and pathologist, has noticed these changes in the blood in cases 
of erysipelas, and explained them by the weakness of the vessel acting 
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with difficulty on the fluid it containedi which stagnatedi stopped, 
and hardened.* This explanation of these appearances is not pecu- 
liar to M. Bibes, but it is at variance with my experience. 

In the above cases, and in general in erysipelas, the consolidated 
blood extends to a greater extent than in accidental or healthy in- 
flammation, for the same reason that in an individual of a weak and 
unhealthy habit of body, inflammation from injuries is more diffuse ; 
whereas, in the healthy, it is local, and is cured quickly, although 
the constitution be in a more sthenic state than in the first instance. 
Such a remedial power constitutes the vis medicatrix naturae of Dr. 
CuUen, the vis insita of Haller, &c. In both the healthy or defined, 
and the unhealthy or diffused, forms of inflammation, the consolidation 
of blood takes place in that part of the vessel which has the highest 
yitali^, which being the capillary artery, produces by obstruction 
the various symptoms of inflammation, as redness, heat, throbbing 
pain, and swelling, when the part is strong, and the cause acute. 
But, when this is more chronic and symptomatic, as in erysipelas, 
the consolidation of blood will likewise take place in the more highly 
vital capillary arteries, and, as the cause is more diffuse and less 
acute, the effort to overcome the obstruction will be more general, 
so that the blood accumulates over a large extent, without that swell- 
ing, hardness, and throbbing pain of phlegmon. The state of ob- 
tniction in the capillary vessels, and predisposition to consolidation 
of the blood being thus increased, a large portion becomes changed, 
and from the extremities, many of the arteries become filled, while 
others remain pervious, from the force of the circulation ; and serum 
is secreted by them, which is not removed by the obstructed absor- 
bent veins, and the accumulation forms vesicles, &c. In this manner 
we explain the appearance of dark redness in a gangrenous part, as 
the obstruction of the large veins prevents the return of the blood to 
the heart, which accumulates in the smaller veins, producing the red- 
ness and phlyctenae. When the cause is less acute, both arteries 
and veins are so obstructed that the part retains a pale white colour, 

• '* Mais quelquefois la veine leg^rement inflamm^e se laisse dilater et des- 
tendre par le saDg. Ce vaisaeau etant malade, ne pent que difficilement reagir 
sur le floide qii*il contieDt, le sang y stagne, s*y arrete, s*y coagule, se durcit, se 
diss^che, adhere fortement, et fiut corps avec la veine, alors la membre est plus 
on moins enfl^e.** Reyne Medicale, 1 S25, p. 1 1 . 
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and gradually shrinks and dries, as the absorbents remove the mois- 
ture ; juat as it blackens, when the state of sphacelus occurs. 

When the weakness is great, and the exciting cause acute, the 
capillaries of a part may become so obstructed and diseased, as to 
lead to its mortification, from the want of the circulating fluid in the 
part This will occur in patients in a bad state of health, as in 
the case above related ; and formerly, when the diet of the inha^ 
bitants of Eiirope was of an inferior description, and obtained with 
great difficulty, such gangrenous appearances sometimes occurred 
epidemically.* 

Gangrene in such individuals is known by the pain abating, the 
part losing its warmth, tone, and sensibility, and becoming dry and 
black. When gangrene has proceeded deeper, the part becooies 
soft, vesicles form on it, containing a red foetid sanies ; and on the 
cuticle being detached, it is known by the soft emphysematous 
feeling, the want of sensibility, the smell and colour of the dis- 
charge, by the diminution of inflammation, the appearance of ^-> 
phoid fever, and by the part becoming cold, black, and flbrous. 

But, when the weakness produced by dissipated habits, old age, 
an ossification or obstruction in the arteries of the extreme parts of 
the body, or diseases of the valves of the heart, &c« causes gan- 
grene, the extremities no longer retain their requisite vitality, 
from the impeded circulation in, and nourishment of the part, and 
one or more toes become affected without any apparent or very 
slight external causes, and the affection extends to the foot, which 
dies ; in the same manner as an extension of the same cause in- 
volves the general death. 

This form of gangrene usually commences with a sudden attack 
of more or less severe pain in the part or its neighbourhood, when 
the person feels, and the part seems, in other respects, well ; — this 
pain is burning and shooting, and is much increased during the 
night, and is sometimes accompanied with numbness, and coldness 
of the part : a small pale green coloured spot may first be noticed 
in one of the toes, over which the cuticle separates, and the cutis 

t As in the erysipelas accompanied with sphacelus which occurred over 
Europe a. d. 1090, and was known hy the name of St. Antony's Fire. Sprengd, 
Inst. Med. torn. 4. p. 225. Bninnerus, as mentioned by Morgagni, Epist. 
1. V. a. 24. 
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anderneath assames a purple livid colour, which seems to be owing 
mora to the obstruction of the venous blood, than to inflammation ; 
and the part feels cold, insensible, and shrunk in size, and soon 
becomes dry and black. In infirm persons the black spot has no 
appearance of redness round it, and is very slow in its progress. 
When more rapid, the part is less black and dry. In the former 
state I have seen it remain unaltered for several weeks, without 
any appearance of separation taking place ; and as this proves a great 
degree of weakness in the system and part, such cases are always 
dangerous, particularly when accompanied by an internal disease ; as 
its presence weakens still more the system, and hastens the fatal ter- 
mination. Examples of such gangrene appear towards the termi- 
nation of severe diseases which have weakened the patient very muchi 
and always on those prominent parts of the body upon which it 
rests in bed, as over the trochanters, and os sacrum. This is readily 
accounted for by the pressure, in the debilitated state of the system, 
causing the death of the part; country people still form issues by 
pressing a pea upon a sound part, which causes absorption, and so 
die bed is formed. These sloughs occurring in the course of diseases 
firom debility, are thrown off very slowly, and often endanger the 
life of the patient. When spots of gangrene appear upon the foot, 
where the vitality is greater than in the toes, or when the person is 
stronger, the surrounding inflammation has a more doughy feel 
than in phlegmon, and the redness is darker and more equably diffused 
than usual, with more or less vesication, heat, pain, and thicken- 
ing. This is an effort of nature to separate the dead part ; which 
is a black, soft, humid, and putrid mass. Such an effort cannot be 
considered as having any connection with the disease ; which so often 
appears primarily without any of the symptoms that indicate the 
presence of inflammation. 

In sndi a state of weakness, or in an opposite state, when the 
cause has been so severe that the efforts of nature are not sufficient 
of themselves to consolidate the blood, hssmorrhage is liable to occur, 
on account of the absence of the adhesive inflammation in the vessels, 
and tends of course to weaken the system still more. * 

As the cause is internal, the gangrene appears often in separate 
sloughs, and is accompanied or surrounded by large patches of 
dark uniform redness, where the vitality is considerable ; while other 
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gangrenous spots, at a greater distance from the heart, and where the 
vitality is weak, remain stationary, and no effort seems to be made to 
separate and throw off the dead part. The burning shooting pain 
is most distressing, particularly during the night, and produces symp- 
tomatic fever, which takes on the character of the remittent, 
the accessions occurring soon after noon, and before midnight. 

The constitution is generally little affected in the first stage of 
this form of gangrene ; the pulse continues slow and weak, and it 
is only when the disease has made great progress, or when the person 
is strong, that it becomes frequent, weak, irregular, and sometimes 
intermittent. 

In this form, the red line, between the dead and living parts, is 
less distinct, and the separation of these parts very seldom occurs 
without the assistance of art. 

Case. — ^Lnkee Narayn Mukergie, a Darogaaged45 years, who enjoyed 
good health though he lived a debauched life, while laboaring under gonor- 
rhoea, felt a burning pain in the outer side of the right foot, which termi- 
nated in a sore from which some ill conditioned pus issued. When I saw it, 
three weeks after, it continued discharging, and the skin of the sole of the 
foot seemed partially detached, pale, dry, and corrugated. At this time 
(21st March 1836) the upper part of the foot was much swollen, and of a 
dark livid bluish colour, over which there were large phlectense, surround- 
ed by vesicles. On the side of the second and great toe were situated 
round, black, dry, excavated sloughs of the size of a shilling, vdtbout any 
appearance of surrounding redness, although tumid. The foot was cold, 
and the ankle hot, swollen, and very sensible ; ' indicating an effort of 
nature to throw off the disease. For several days he seemed to be better, 
the burning and shooting pain being much diminished by medicines. 

^3rd March, — The foot was generally oedematous, of a white colour, 
and cold. The gangrenous spots were increasing in size. 

24^A. — Complains of very severe burning and shooting pain in the. foot 
and ankle. Skin separating from the foot, and a large black patch 
i^peared in the instep, surrounded by a dark redness. The sloughs on 
the toes remain quite stationary. Pulse soft, and small, and feverishness 
appeared in the afternoon and beginning of the night. The abscess over 
the ankle-joint opened, and a little blood and pus was discharged. 

26/A. — Complained much of pain which was particularly severe at nigfat ; 
bad a little disturbed rest ; the patient appeared haggard and irritable ; 
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pulse lis. There was a disposition to separation of the black spots on 
the instep. Slight haemorrhage from the side of the foot, which continued, 
as long as I saw him, to discharge a few ounces of blood daily, when 
there was neither redness, nor adhesive inflammation. The slough in 
the toes continued the same. 

SOik, — Skin separated from the ankle, and a red uniform erysipela- 
tous redness appeared over the abscess, which discharged a large quanti- 
ty of iU-conditioned pus. The black patches on the side of the instep 
are slowly separating, so that the ulcerative process may be seen round 
the slough. Those on the toes continued the same, and, with the un- 
healthy discharge from the abscess, proved the weak state of the system. 

In this case the usual remedies, as poultices with charcoal, chlorate 
of lime and camphor ; the internal exhibition of mercurial aperients, opi- 
um, bark, &c. were exhibited, and varied withoutmuch marked advantage, 
and it became a question, whether or not amputation should be performed. 
His friends had been made aware of the dangerous nature of the disease 
from the commencement of it, and as he had not improved, while taking 
the usual remedies, amputation of the member seemed to afford the only 
chance of preserving his life, by removing the diseased part, and leaving 
a clean wound on a part in a higher state of vitality. He was haggard, 
weak, and irritable ; and pulse irregular, small and 120 ; tongue clean ; 
bowels regular. It was agreed that the operation should be performed, 
bat on my next visit I found his friends had removed the patient to a dis- 
tance, and now refused to allow the operation. I have since heard 
that this person died a few days after he reached his home. 

In this case the disease continued without any appearance of 
inflammation, which had no connection with it, but appeared to be 
produced by a weakened state of the system, which could not 
nourish sufficiently the extreme parts of the body ; in the same 
manner as when an extreme part is affected with cold, which first weak- 
ens, benumbs, and at length destroys its vitality. A system so weak- 
ened, has rarely sufficient energy to separate the dead part, and the 
disease terminates in death. 

Cass. — ^Kdimuddeen, set. 40, states, that two months ago a small 
skmgh appeared without any cause, between the middle and fourth toe. 
of his left leg, with a severe burning pain in the foot. The gangrene 
extended to the three small toes, which became black, and when brought 

L » 
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to the hospital the gangrene was found to have extended along the meta- 
tarsal hones of the three small toes, which were black, with a bad fester. 

His bowels are as usual ; pulse small and slow ; burning pain of the 
affected part ; lately he has slept badly from the gnawing burning pain. 
He has used several native medicines without any advantage. Wash 
and clean the parts with the chlorate of lime ; linseed poultice, blackened 
with charcoal ; sulphate of quinine gr. i ter die, blue piU gr. v. opii gr. L 
at night ; soup diet. 

28/A. — The sore has a more healthy granulating appearance, but the 
effort of nature is very slight, and as part of the black mass on the sole 
of the foot is not separated, a pledget covered with citrin ointment was 
placed along the edge of the sore, with the poultice over it. Continue the 
medicines as before. 

Jan. 1st, — Slough detaching, and free suppuration taking place ; still 
sleeps badly. 

5th. — The three dead toes have separated. 

13M. — As he complained of the weight of the poultice, it was discon- 
tinued over all the sore, which is contracting in size ; the puffiness of its 
edges having diminished, thev have a healing appearance. Several days 
ago he complained of severe Duming pain in the small toe, and a black 
slough had ei tended for some distance along its side. This is now de- 
taching, and the rest suppurating. Three grains of camphor and one of 
opium were given at bed-time ; he slept much better last night. The re- 
sult is unfortunately not recorded. I have every reason for believiDg 
that it was fortunate. 

This form of gangrene is of very frequent occurrence among the 
natives of Bengal, and is called Putchimaa. For the cure they 
employ poultices, mixed with lime water ; burnt blue-stone, &c.| 
they seek to hasten the separation of the slough by the use of these 
stimulants. When this has been done, healing ointments are applied 
for promoting granulations. 

When the severe nocturnal pains occurred in such cases of gan- 
grene, the venous system was found peculiarly affected, and a 
consolidation filled up many of the trunks, indicating their state of 
inflammation. This occurring in a weak irritable state of the body 
may explain it, without supposing that a consolidation always takes 
place in an early stage of the disease. The cases above related prove 
that the veins are principally affected, and not the arteries, as M. 
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Roche and M. Sanson conjecture in their excellent work on Medico- 
Chirurgical Pathology.* What still further illustrates the pathology 
of this disease, is the hardness and frequency of the pulse in the 
more acute forms and stages, and the advantage derived from 
bleeding. 

The predisposition which veins, in this state, have to inflammation, 
is another reason for hesitating to remove members attacked by 
this form of gangrene, unless in very favourable cases, and for 
the necessity of being most careful in diminishing, as much as 
possible, the causes of phlebitis. This fact is exemplified in the 
following case. 

Case. — John Reid, a strong bodied sailor 53 years of age, had his 
great toe crushed by a horse treading upon it. He continued to walk 
about, until the stinging, barning pain in the injured part prevented his 
sleeping, and obliged him to apply for assistance. The great toe was 
fi>und of a white ash colour; this tinge extended up the foot, and 
insensibly terminated in a bright livid colour, which reached half way to 
the ankle-joint; this part, with the foot and leg, were all mnch swollen 
and csdematotts, so as to i^t, on pressure being made upon them. The 
ash coloured portion was quite insensible, and the cuticle was easily 
separated from the cutb. The severe stinging pain occurred in paroxysms, 
and was peculiarly distressing at night, producing a tvdtching and shooting 
pain in the leg. 

The eflbrvescing poultice was applied to the foot, an aperient was ex- 
hibited, and two grains of quinine were ordered every six hours, with six 
ounces of wine daily. 

For several days the disease continued to extend, and the pulse of the 
patient became weaker, while his appetite and digestion continued good. 
He lost flesh, although taking powerful tonics ; he had a more haggard 
look than when admitted into hospital, and as the disease slowly progressed, 
no line of demarcation forming. The leg was amputated under the knee. 
Six or eight ligatures were required to secure the bleeding vessels, several 
of which were veins, and blood continued to ooze daring the night 

The stump took on an unhealthy appearance, and sloughs formed, with 
an unsound sanious discharge. The second day after the operation, his 
appearance became more haggard and reduced, and he died on the 19th day 

• Tom. 4. p. 1044. 
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after the operation. On dissection the arteries were fonnd extensively 
ossified. The saphena major vein was filled with pus, beyond which 
consolidated portions of blood separated the diseased from the healthy part 
of the vein. Several burs®, and the hip joint, were filled with pus ; the 
sack of the pleura of the left side contained a quantity of serum, and the 
lower part of the surface of one of the lungs was coated with recent 
lymph. 

The followiug is a rare example of this form of gangrene. 

Case. — ^M. B aet. 40, of stout make and sanguine temperament, had 

been in India for 12 years. In Nov. 1839 he was at^ked by an inflam- 
mation of the left eye, probably from using it too much, and not taking 
sufficient exercise. He soon got well ; but on the 1st of January 1840 
he was attacked with acute bronchitb, for which he was treated. 

On the 7th he had an attack of epistaxis ; and to-day he first noticed 
red patches upon his chest, which gradually extended to the trunk, face, 
and extremities. 

Jan, 10/A. — 12 leeches were applied to the chest under the clavicles, 
where the redness was most vivid. At this time there was considerable 
redness, and a general swelling of the face and body. This extended to 
his mouth, and his tongue was so swollen that he could only swallow 
vdth difficulty. 

15/A. — A day or two after this, an abundant secretion of a purulent 
fcetid matter took place from all parts of the skin. This was followed by 
an abundant desquamation over the chest, hands, arms, and fiice. The 
cough continued. During the night be was slightly delirious. 

16/A. — The face discharged purulent matter of a foetid smell; the 
eyelids were infiltered, and the left eye was again inflamed. The cough 
very distressing. 

19/A. — Leeches under the clavicle. From this time, cream of tartar was 
given daily ; and mustard foot-baths to cause a determination from the 
head were used. 

The suppuration has now extended overall parts of the body, particularly 
where the skin is bent, as in the axiUa, &c. 

20/A. — From the 20th to the 25th the patient is weaker from several 
slight attacks of fever, which he supposes are caused by the coldness of 
the weather ; and he remained in bed until a flannel dress was prepared. 
The bowels have been kept open, and changes of temperature are avoided. 
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fresh oil and Goulard's lotion were applied to the parts which are suppura- 
ting, in order to prevent too great a degree of weakness from the copious 
secretions. 

^Ist. — Desquamation commenced in the inside of the mouth, which 
became so sensible, and the tongue so dry, as to prevent him eating solid 
ibod. 

30M. — The patient is very weak by the copious sappuration, which 
b^^ins to diminish. He feels weU, and is anxious for his warm dress in 
order to enable him to return to his business. 

^eb, 6M. — To-day he felt a severe pain in the left great toe, which 
is cooler than natural. Heat was in consequence applied with dry fric- 
tions and camphor-liniment; passed a very good night. 

lik. — The patient felt very well. At midday he was placed in a warm 
bath ; a quarter of an hour after, the burning pain returned with great 
violence, and he was taken out of the bath. Heat to the pained part, and 
frictions with the tincture of cantharides. The pain diminished in the 
evening, but returned in the night. The great and the other toes were 
pale and cold, while the rest of the body was red and hot. A small blister, 
the size of a crown-piece, was placed, at the urgent request of the pa- 
tient, upon the great toe, and he was ordered to remove it as soon as 
he felt the pain diminish. 

8/A. — On removing the blister 12 hours after its application, the part 
was found black and gangrenous, and the half of the foot very cold. From 
6 o'clock in the evening to 7 a. m. four grains of opium and three grains 
of camphor were given ; frictions with the oil of turpentine upon the leg 
and foot, with the application of heat, were continued. Diet, — meat, soup, 
and wine and water for drink. 

The night was passed without sleep on account of the great irritation 
of the skin, so as to oblige the patient to scratch himself continually. 

9M. — The eschar of the blister has increased in size, enveloping the 
other toes and a part of the foot ; but the cold did not extend beyond the 
ankle. The foot is swollen, and b of a violet colour. There is a sense 
of numbness in the part rather than pain. The pulse is feeble and 
frequent. The mouth is dry. Heaviness without any derangement of 
the head. Diet^ — ^meat-soup, a mutton-chop, with wine and water for drink. 
Ass's milk during the day. Turpentine frictions continued, they are felt 
less than yesterday. Four grains of opium and camphor. 

lOM. — The tongue is better. Has neither had stools nor passed urine 
for 24 hours. 
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Soup, pranes, wine and water, with whey and nitre. Ponltiees of lin- 
seedy mixed with camphor and bark, were applied to the loot, and repeated 
6 times a day. In 24 hours he took four grains and a half of opium and 
camphor. 

To-day I first saw this unfortunate gentleman, and (bund the whole 
skin of the body dry, hot, very red, and desquamating. It was very itchy, 
80 as to oblige him to be continually scratching. Uis mouth was parch- 
ed with great thirst ; he had no appetite ; tongue brown in the middle, and 
clean along its edges, pulse small, hard and 120. His head was unaffected. 
All the toes of the foot were insensible, and black ; and gangrene had ex- 
tended along the instep half way up to the ankle. Its edges were pale, and 
no line of separation appeared. I recommended his not being forced to 
eaty to diminish the quantity of opium, and give it in the form of Dover's 
powder ; to give an aperient, to continue the poultices, &c. and to be 
guided by circumstances. 

^^nd, — I afterwards was requested to see Mr. B. in consultation 
with hb sui^on. We found the patient in a much better state. He 
said he felt quite well. The colour of the surface of the body was nearly 
natural, although the desquamation and itchiness continued. The pulse 
small, soft, and 110 ; tongue clean, thirst diminished, appetite improved, 
and bowels regular. The toes were completely gangrenous, and sphacelus 
had extended to near the ankle, where the line of separation between the 
dead and living parts had commenced. The ulcerated surfaces were healthy, 
and some superficial gangrenous slough on the foot had separated, and the 
surfaces were peeling. Under these circumstances I considered the mo^ 
ment for performing the operation had arrived ; and, having given the 
patient a dose of castor oil during the night, the leg was next day reaioved 
under the knee. 

On dissection the muscles of the foot were found of a deep dark reddish 
colour. On cutting through the deep ulcers in the sole of the foot a quan- 
tity of dark thick very foetid pus, which communicated with the metatarsal 
joints, was evacuated. This proved the necessity of the operation* 

The stump healed up very well, though a small exfoliation of the bone 
retarded somewhat the cure. His health continues very good. 

Debility sometimes acts as an exciting cause ; as in the following 
cases, which also prove the importance of a generous diet in some 
forms of this disease. 
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Cabb 1. — Surup DasB aged 49 was removing a brick wall fire days 
•go, when it suddenly fell upon him and covered the whole of his body with 
the exception of hb head. When he was got out^ he fainted firom the 
loss of blood firom a large wound in the lower third of the leg, where the 
tiMa and fibula were firactured. The bleeding could not be arrested by his 
fdendsy and he b said to have lost four or five seers of blood ; and from 
the state of weakness, which the loss of blood had produced, his recovery 
was not expected. The wound was left exposed to the air, and when 
he was brought to the hospital, it was full of maggots, and the foot in a 
state of gangrene. 

Tonics and stimulants were given (reely, in the hope that if reaction took 
place an opportunity might occur of amputating the limb. But the weak- 
ness was too great for this, and he gradually sank, and died the same night 

Cask 2. — ^Henry Chapel, aged 46, was . admitted into hospital with a 
large old ulceration on the leg which had been much aggravated by intem- 
perance and walking. After remaining a fortnight in hospital, he was 
discharged, with the sore nearly healed. A short time after he again pre- 
sented himself and was admitted with dysentery, and the ulcer extend- 
ing from the ankle to near the knee-joint, of a dark yellowbh and sloughy 
appearance. 

He was put on a suitable tonic diet, and charcoal poultice was applied 
to the ulcer, but he became very low firom the dysentery ; the remedies 
Ibr which, seemed to have no favourable effect 

The extent and appearance of the gangrenous ulcer, with the state of 
weakness and delirium of the patient, induced the surgeon to amputate the 
limb above the knee, on the 30th August A considerable bleeding pro- 
ceeded firom one of the veins, round which a temporary ligature was applied. 

4th Sept. — Continued in a low irritable state, with occasional muttering 
delirium, and much annoyed with coughing. The stump looked flab- 
by, and discharged a thin foetid matter, for which yeast poultice was 
^iplied over strips of cloth, covered with the ointment of yellow resin, so 
as to accelerate the action of the part 

He gradually got worse, typhoid symptoms became more marked, and 
he sank on the 19th. 

On dissection, the brain and mucous membrane of the intestines were 
found inflamed. The internal surface of the arteries irregular, thickened, 
and studded with ossific points. The femoral vein was contracted in its 
size, and firm consolidated blood filled it up from its cut extremity. This 
was in part softened, and mixed with a puriform fluid, proximate to which 
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firm consolidated blood filled up most of the abdominal branches of the 
vena cava ascendens, which at difierent parts of its coarse was tortuous. 

The fatal termination in this, as in the former cases, seems to 
have been produced by phlebitis ; to which the patient was predisposed 
by the bad habit of body. It affords another example, to the many 
already on record, of the danger of applying ligatures even of a 
temporary kind to veins, and proves the caution required in forming 
a prognosis in this species of gangrene. 

Mortification as it occurs in the cellular tissue. 

This form of mortification is of frequent occurrence from the 
low state of vitality of the cellular tissue, and is diffuse, or circum- 
scribed. 

Diffuse mortification occurs most commonly in cases of erysipelas 
phlegmonodes, and in weak and unhealthy individuals, and unsound 
parts ; of which the following is an example. 

Case. — ^Dorah Michell, a servant aged 35, who had been long out of 
employment, and reduced by dissipated habits to the lowest state of 
penary, came to St Bartholomew's Hospital, London, with several an- 
healthy sores on her legs, and nodes on her tibi». She was much distress- 
ed with nocturnal pains in the limbs, her skin was hot, tongue white and 
dry, with loss of appetite. By attending to her bowels, rest, and exhibi- 
tion of sarsaparilla, &c. she got much better, and the sores healed up ; 
but the cicatrices continued surrounded by a dark purple areola, which 
increased on the leg being allowed to hang down. In this state she left 
the hospital. 

Two months after the time of her discharge, she again presented herself 
daring severe frost, with an erysipelatous redness over the left leg, which 
reached in two days to the groio. An unhealthy abscess formed in the leg, 
the surface of which had a dark livid red colour. The tip of the nose be- 
came of the same colour, and felt colder than the neighbouring skin. She 
could not sleep at night, on account of severe pain in her limbs. She felt 
weak and low, had no appetite, and her appearance was anxious and 
haggard ; pulse almost imperceptible at the wrist, weak, and 148 at the 
heart. The swelling of the left leg lessened, but the redness extended to 
the trochanter major. The right foot and lower part of the leg had a dark 
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porple mottled appearancey and was icy oold^ but this diminished with 
the redness. She complained much of shooting pain in her foot and 
knee. 

The deep colour at the tip of the nose became more circumscribed, and 
the part colder. The weather continued very severe, and she felt it 
much, although well defended by clothes and warmth from its influence. 
Black sloughs formed over the left trochanter major, and the cuticle had a 
Uvid appearance, and separated from the foot ; while the leg seemed some- 
what warmer than natural, as if nature was endeavouring to separate the 
diseased part. Respiration became more difficult, and the woman died, 
three days after her second admission into hospital. 

On dissection the vessels were found healthy, and the veins of the extre- 
mities filled with semi-coagulated or partly consolidated blood. 

In this case bad food, exposure to the inclemency of the weather, 
and a constitution worn down by want, dissipation, and disease, 
seemed to have caused gangrene. Mercury had been taken largely, 
before admission into hospital, which necessarily produced a diminu- 
tion of vital energy. The warmth, and nourishing food, caused 
reaction in the extreme, or weaker parts of the body; to which 
much blood was sent, and increased the tendency to gangrene, from 
the veins not being able, owing to their engorged state, to return 
the blood, which the heart propelled to the extremities. 

Had this person been stronger, a more marked reaction would 
have taken place, followed by adhesion and suppuration ; and the 
sphacelated part would have been removed. This example is similar 
to the one related by Dr. Huxham, in which on the 15th day of the 
disease the woman had exceedingly profuse sweats, her tongue grew 
quite black, or rather livid, and extremely dry. The day following, 
vibices, or large black spots, were discovered on several parts of the 
body; one in particular, on the tip of the nose, and another on 
the bridge of it ; which turned quite black, as did a large blotch on 
each cheek, nearly of the breadth of a crown- piece. Her nails and 
hands grew very black and as cold as marble . An intolerable stench 
proceeded from her, at least forty hours before her death, though 
kept clean with all possible care.* 

* On Fevers, p. 98. See Phil. Transactioos for 1757, abridged edition, 
voL 2. p. 159. 
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Such cases are more common than is generally supposed, and the 
appearance of the tissues and blood-vessels on dissection is less 
known in consequence of neglecting opportunities of examining such 
bodies, from a belief that nothing new is to be learned from them.* 

Circumscribed Mortification of cellular tissue. 

Carbuncle and Boil. — During unhealthy wet seasons, these dis- 
eases make their appearance, particularly in those exposed to the 
influence of the climate and weather ; in persons of delicate health 
who live on indigestible or unhealthy food ; from various as yet un- 
known internal causes, or as the sequel of other diseases, as bad fever, 
&c which produce indigestion, and general constitutional derange- 
ment. 

Boils are of such frequent occurrence and are so well known, that I 
shall confine the following lines to a few remarks on carbuncle. 
This appears in parts of the body where the cellular dssue is most 
abundant, as upon the neck, back, shoulders, and thorax. The 
part afiected has a feeling of heat and itchiness, which increases and 
becomes a painful burning, a circumscribed hardness may be observed 
in the part, increasing in size, and becoming more painful, and of 
an equable dark red or dull brown colour like a boil, but larger and 
flatter. The person feels much out of health, and has no appetite ; 
complains of nausea and headache; is very weak, restless, and 
anxious ; and has a small frequent pulse. This circumscribed tu- 
mour is enlarged, becomes of a livid blue colour, and swells ; the 
centre of it changes to a grey colour, becomes thin, soft, and ulce- 
rates ; and a small quantity of thin brownish pus, mixed with blood, 
escapes with some cellular fibres ; other small ulcerations form, in- 
crease in size, and unite, discharging the same red foetid matter, mixed 
with fibrous sloughs. In the Hindoos the hard rounded, slightly 
elevated tumour is of a darker colour than the neighbouring skin. 



* Je 8uis persuade que c*e8t de cette cause que depend plusieurs 
spontan^es dont on a ignor^ les causes, et par la repugnance qu^inspire Toiifer- 
ture des cadavres gangrenes, et par Tid^e qu*on ne peut rien apprendte de 
nouveau de la dissection d*une partie dout la mortifications s*e8t empar6e. 
Diet, des Sciences M^dicales, torn. 17, art. Gai«gbxiib, p. 334. 
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This often opens by several apertares, from which a bloody foetid 
discharge proceeds, mixed with sloughs of the cellular tissue. 

When the disease is not very violent, the unhealthy swelling 
becomes bounded by a circle of red inflammation, by which the 
parts are separated, and large sloughs being discharged, healthy 
•nppuration follows ; the health mends, the apertures fill up, and an 
inegular cicatrix is left. In many of the coses of carbuncle the 
persons are old, or their constitutions debilitated by dissipated 
habits ; in them the disease extends, the fever increases, and they 
die exhausted, the danger being determined by the extent and 
number of the diseased parts, and by the social position of the 
person. 

This disease generally appears sporadically, although formerly it 
appeared epidemically in £urope, and was very fatal. In this 
country (India) the disease is frequently seen among natives, and 
from neglect, or improper treatment, often proves fatal. 

The cellular tissue is the principal seat of carbuncle, and the ex- 
tent of its ravages cannot always be known by the outward appear- 
ance of the superincumbent integuments, which, with the affected 
parts, sphacelate, as the disease advances. In the native, however, 
less skin is destroyed, as it is more vascular, and the powers of re- 
paration are greater than in the European. 

The local treatment of this disease consists in laying open and 
removing as much of the diseased contents as can easily be done ; 
so as to apply remedies to the diseased part, — fomentations, and 
emollient poultices, — and assist nature in throwing off the sphace- 
lated mass. This disease being produced by a constitutional 
cause, care must be taken to remove this state of the system by 
proper remedies, as emetics, and mercurial purgatives, with opium, 
to mitigate the severity of the pain ; combating troublesome symp- 
toms, keeping the air cool and pure, and using tonics. 

In other cases, gangrenous circumscribed swellings of the super. 
£eial cellular tissue occur in malignant or gangrenous erysipelas ; 
in the progress of scarlatina, or typhoid fevers; in injuries of the 
spine, ftc. In all these cases the danger depends on the nature and 
severi^ of the disease, with which the gangrene is complicated ; 
while the local effects, if severe, aggravate the constitutional disease, 
producing a low irritable fever, with chills, profuse perspirations. 
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and great prostration of strength, as in cases of idiopathic gan- 
grene. 

Chancres or buboes sometimes take on the appearance of slough- 
ing from the very beginning, in consequence of the irritable and 
unhealthy habit of body. The painful itching of the part calls the 
attention of the patient, who finds a black spot, with considerable 
surrounding inflammation. The slough and inflammation augment 
so as often to require the division of the prepuce in the male, to ex- 
pose the sores to the action of topical remedies. 

This species of sore is not usually followed by any secondary 
symptoms of syphilis; most probably from the severity of the local 
inflammation and the animal poison in these highly vital parts, 
destroying the neighbouring parts. In these cases powerful anti- 
phlogistic means are often required, in order to arrest the progress 
of the disease. 

Mortification of the mucous tissue* 

This variety of gangrene occurs in the mouth, throat, and intes- 
tines. 

1 • Gangrene of the mouth,* — This disease usually attacks the chil- 
dren of poor people, from the age of eighteen months, to that of six or 
seven years, during the cold season, when they live in confined, low, 
damp, unhealthy situations, on indigestible and poor food, and 
when attention to cleanliness is not observed. In such circum- 
stances the disease may become epidemic. In such cases it is not 
preceded by inflammation ; but an oedematous circumscribed swell- 
ing appears upon the cheek, with a central elevated point more or 
less hard, over which occurs a dark red spot. This may appear on the 
inside or outer side of the cheek. An eschar forms on the central 
point from within outwards, and slowly separates in shreds, mixed 
with a dark sanguineous foetid fluid. 

It often occurs in weak children, reduced by attacks of fever and 
spleen, in whom any slight irritation is liable to be followed by 
sloughing ulcers. This is peculiarly the case when the debility is 
increased by the use of mercury, the irritating effect of which up<m 

• Pear8on*8 Principles of Surgery. 
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the saliyary organs, and neighbouring parts, renders them peculiarly 
liable to terminate in gangrenous sloughs.* 

A child two years old was attacked with spleen many months 
before I saw it, for which the usual native remedies were employed 
without any benefit Gangrene of the mouth commenced two days 
before I was consulted. Two days after, it had extended to a 
great distance around, and in a week had destroyed the soft parts 
of the cheek, nose, and most of the forehead ; leaving the bones 
covered with a dirty brown matter. 

The margin of this frightful sore was pale, swelled and pufiy,'and 
a thick dark brown foetid matter covered its border. The body was 
in a state of the greatest emaciation, but still the mental faculties 
remained unclouded until a short time before death. As this 
gangrene is the efiect of the state of the constitution, local remedies 
have comparatively little efiect in arresting its progress. 

In some of these cases, the digestive powers are little afiected; 
in others colliquative diarrhoea occurs with cerebral symptoms, 
hastening the fatal termination, which often happens from the third 
to the eighth day. 

3. Angina Oangrenota. — Dr. Fothergill has given the first good 
account of this disease ; which, however, he seemed to have supposed 
was more common than it is found to be, from his having considered 
fiilse membranes as gangrenous sloughs.f Huxham has fallen 
into the same error, j; Angina Gangrenosa sometimes appeared 
formerly as an epidemic, and was peculiarly fatal among chil- 
dren and persons weakened by previous disease, or exposed to 
noxious damp air, and scanty food, — it very generally accom- 
panied other dangerous diseases. It is now a much rarer occur- 
rence from the superior manner of living, and attention to the 
comforts of life which so distinguish the present age. The disease 
commences with vertigo and shivering, succeeded by a feeling of 
heat, with pain and sense of tightness in the neck, a difficulty of 
breathing, an alteration in the voice, foetor of the breath, and feverish 
uneasiness. These symptoms are always much aggravated during 

^ See Twining*! Account of the Diseases of Bengal, p. 274. 
t An account of the Putrid Sore Throat, by Dr. Elliot, p. 161. 
% Diss, on a Malignant Sore Throat, p. 266. Lend. 1775. 
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the night, and are sometimes accompanied by nausea and vomiting, 
in other cases with diarrhoea or muttering delirium, from which the 
patients may be roused. The throat when examined is found more 
or less swelled, and of a florid red colour, with white or ash-coloured 
spots, which subsequently become brown, and black ; the sputa are 
thin and bloody ; in other cases, ulcers of a foul colour appear in 
the throat, with a foetid peculiar breath. Symptoms of typhus 
fever accompany these symptoms, with petechise over the body ; the 
pulse is small, quick, and sometimes fluttering, accompanied by great 
and sudden dejection of spirits and of strength. The face and throat 
often swell externally, and are oedematous. A foetid acrid dis- 
charge takes place from the nose and mouth, and excoriates all the 
parts it touches ; the difficulty of breathing increases, and is succeeded 
by restlessness and anxiety, with difficulty of swallowing, and 
oppression at the prsecordia. In some cases the fatal termination is 
hastened by the occurrence of haemorrhage, which is a very un- 
£Eivourable symptom, and indicates great weakness of the system ; the 
perspirations become cold, and more copious, the patient is weak, 
comatose or delirious, and the fatal termination occurs in some cases 
£rom the first or second day, to the sixth or seventh. The gan- 
grene sometimes extends to the stomach, in other cases to the lungs. 

Such a state of gangrene is more common and fatal than is gene- 
rally supposed ; many cases of membranous angina are certainly of 
the nature of this angina ;* it is invariably the peculiar state of 
the system to which the treatment should be directed. 

8. Stomach and Intestines. — Under this variety is included the 
rare form of mortification, improperly designated idiopathic, an ex- 
ample of which is related by M. Billard in his admirable work on 
the Mucous Membrane.f 

Gangrene of this membrane is of more rare occurrence than the 
last ; and is not so much produced by the severity of inflammation, 
as by the peculiar state of the constitution, and the exciting cause. 
It is indicated by the cessation of pain, and by great prostration of 
strength, and other symptoms of gangrene. 

* Sphacelus vero fitudum semper lethalit, Plenck dov. syst. Tumonun, pan 
prior, p. 54. 
t De la memb. muqueuse gast. intest. p. 5 IS. 
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On dissection the part is indicated by the light yellowish brown 
or black sloughs, possessing a peculiar smell and circumscribed by a 
swelling of the mucous membrane. When the slough separates, 
the ulcer is left with a sharp irregular edge, and sometimes per- 
forates the gut* In other cases, several small spots become gan- 
grenous. 

Gangrene in the mucous membrane of the air passages, and urino- 
▼aginal passages, does not frequently occur. 

Mortification in osseous tissue. 

Necrosis, or the death of bone, is of rarer occurrence than might be 
expected from the low state of vitality of the tissue; it escapes in 
consequence of its defended position, and the vascularity of the 
membrane which surrounds and shields it from injuries. From 
such peculiarities, exfoliation takes place more slowly than in softer 
parts of the body, so as often to require the interference of art to 
complete the separation ; its occurrence is also much less dangerous, 
while the treatment is so simple, as not to require notice in these 
remarks on mortification. 

Gangrene of Internal Organs most commonly occurs sympa- 
thetically ; from the high degree of vitality which internal organs 
possess, and the care Nature has taken to defend them from the 
influence of the exciting causes of gangrene. In these rare cases, 
therefore, in which gangrene occurs, it may be considered as almost 
invariably fatal, as it proves a great degree of depression in import- 
ant and highly vital organs. 

Brain, — In some cases of wounds penetrating the brain, portions 
of it have been found soft, dark coloured, and even black. Dr. 
Abercrombie supposes that these may be produced in old people 
from ossification of the cerebral arteries. Dr. Baillie met one case 
of this kind, in which a portion of the brain, at the inflamed part, 
was of a dark brown colour, and as soft as the most rotten pear.* 
Lungs. — Laennec, by whom our pathological knowledge has been 

* Morbid Anatomy, 5tb edition, p. 452. 

M 
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SO much extended, first described gangprene of the lungs.* Since 
then Cruveilhier, Andral, Bouillaud, Roche and Sanson, &c, hare 
enlarged our information regarding this disease ; and from their ex- 
perience, it appears that it does not follow severe inflammation of 
the organ ; but rather seems to be of the peculiar nature of symp* 
tomatic gangrene, in other parts of the body.f The great prostra- 
tion of strength, and anxiety, the foetid breath, and the green and 
brown sputa, having the peculiar foetor of gangrene, are sufficiently 
characteristic of the disease, which is always fatal. 

Treatment. — The indications to be observed in the treatment of 
symptomatic gangrene are nearly the same as those of the accidental 
species. But in this form more attention should be directed to the 
constitutional cause, by improving the health, changing the air to a 
high and dry situation, by the exhibition of quinine, and prescribing 
light nourishing food, and by paying attention to local symptoms, which 
must regulate the applications. The prognosis must be more guard- 
ed in proportion to the severity of the disease with which it may be 
combined. M. Dupuytren employed bleeding with the best effects^ 
in cases where the pain was severe, the swelling considerable, the 
face of a natural red colour, and the pulse full and hard. '' Having 
tried, says this able surgeon, the usual remedies in a case of gan- 
grena senilis accompanied with protracted attacks of severe pain, 
that had prevented the patient obtaining any natural sleep for months 
before ; from the full hard pulse, the florid and animated appear- 
ance of the face, I bled the patient ; and this course calmed the 
pain, and she was able to sleep. From that time the progress of 
the gangrene was stopped ; and by continuing to take hints from the 
juvantia the painful symptoms of the disease were arrested, the 
gangrenous parts separated, and the person was cured. "j: Since 
that time Dupuytren employed the same plan of treatment in se- 
veral other cases with equal success. 

When this form of gangrene occurs in old age, from the ossifica- 

* Diction, des Sciences Med. torn. 17. p. 323. 

f L*inflammation developpee de la partie gangrene parait dtre effect plutot 
que la cause de la mortification, Laennec Tans med. 71. p. 443, 2nde edit. 
X Diet, de Medecine, art. Gangbbmb, Yom. 10. p. 65, 
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tioQ of arteries, much greater care is required than in the other 
species, in the use of the knife. In old age, the part stricken is 
strongly predisposed to the disease, by the state of ossification ; and 
the constitution is in a great degree of weakness, and does not ad- 
mit of being improved. In such instances, a useful test will be 
found in the strength of the effort which nature employs to sepa- 
ERte the diseased part. Should this be considerable, the knife may 
be employed with a proportionately greater degree of confidence. 
Such cases are, however, rare, and in general palliative means 
can alone be had recourse to, in order to assist the efforts of 
nature to check the progress of the disease, and to separate the 
dead part. 

Order III. 

Specific Inflammations. 

In this numerous order, inflammation is often only a symptom of 
the disease, and in the treatment generally an unimportant one. In 
each of its forms the inflammation has specific characters, it attacks 
the skin in scarlatina, measles, and small pox, and in certain forms of 
erysipelas and ophthalmia, fungus haematodes and cancer ; the glands 
in scrofula, plague, mumps, syphilis, &c. ; the joints in rheumat- 
ism and gout, &c. 

These specific diseases being sometimes caused by the introduction 
of a poison into the system, produce -peculiar effects upon certain 
tissues of the body. In some cases this form of inflammatory dis- 
ease is hereditary, when plethora, from free living and indolent 
habits, acts as its exciting cause. In other cases, indigestible and 
slightly nourishing food, and exposure to cold, damp, impure air, and 
unhealthy climates, act in the same way. The weak and infirm state 
of the body produced by intemperance, and previous attacks of dis- 
ease, predispose the individual to the influence of such causes. 

In other cases wounds of tissues in which there is little vital 

power, as in fasciae, or tendinous expansions, certain poisons inserted 

by wounds, or taken into the system in any other manner, — as by 

being absorbed from foul sores, &c. produce the same effect. In some 

cases ^uch local effects produce a degree of inflammation, and neigh- 

m 2 
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bouring condensation, which prevents for some time the absorption 
of the specific animal matter into the system. Thus cerebriform, 
cancerous or circumscribed tumour of the lungs, liver, &c. sometimes 
produce such a degree of inflammation and thickening around them, 
that they extend to a considerable distance, and often ulcerate and 
soften before the parts are sufficiently weakened, to admit of any of 
the morbid matter being absorbed so as to infect the glands, which 
are the parts most predisposed to such attacks. 

Another remarkable peculiarity of many of the diseases of this 
order of inflammations is, that a person can generally only be afiected 
once with such diseases, and the young are particularly susceptible 
of their influence. The contagious diseases which may occur several 
times in the same person, as typhus, plague, dysentery ; and likewise 
those which attack a person but once, depend on the presence of some 
specific morbid matter which is generally propagated from one to 
another, and can thus be communicated to others who have not had 
the disease before, in constant succession. Such contagion is more 
virulent, and spreads further in the one form than the other. 
Great heat or cold destroys the matter of contagion. 

The skin is the tissue most frequently afifected in this order of 
inflammation. In each form the disease generally attacks particular 
tissues : the absorbent vessels, and particularly the glands, are too 
most susceptible of scrofula ; while the breasts, testicles, and con- 
glomerate glands, are the usual seat of cancer, &c. 

These predispositions in the parts affected seem to be produced by 
peculiarity in the exciting cause, as well as in the tissue of the 
parts. This order of inflammations has also specific qualities, in- 
dicated by its products being in one case cancerous structurci 
and in another modified pus, by which the disease may be pro- 
pagated, as in small pox, &c. In other cases the inflammation 
is accompanied by the secretion of new parts, which are of a peculiar 
nature. In some cases after peritonitis, deposits of the phosphate 
and carbonate of lime occur. In some diseases of joints, ivory 
deposits take place ; and after repeated attacks of gout, a new 
substance, the lithate of soda, is secreted. 

The secretion from specific ulcerations has the property, when 
inserted by inoculation into a healthy person, of generating the 
same morbid secretion, and producing the peculiar class of symptoms 
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of the disease. This is called immediate or simple contagion. The 
effects are here produced through the influence of blood ; but not^ as 
was supposed to be the case with small pox, by conversion of the blood 
into the same nature, or the assimilation of the fluids of the system 
which were thrown out upon the surface of the body, by an effort of 
nature, to forn^ the pustules of small pox. This was long the 
opinion of both the vulgar and learned ; and was supported by the 
names of Sydenham, Mead, Van Swieten, Cullen, &c. &c« 

The inoculation of small pox, cow-pox, hydrophobia, certain 
forms of ophthalmia, syphilis, itch, and gonorrhoea, are familiar 
examples of this kind of immediate contagion. 

Specific mediate contagion or infection may be conveyed for a 
certain distance through the air, or attached to clothes and the like ; 
being inspired it is absorbed by the mucous membrane of the 
bronchi, and produces the same disease, in another individual. This, 
however, does not appear immediately on exposure to the infection, 
but after its introduction into the system the morbid matter 
remains for a certain period latent, without showing its effects. This 
period varies firom a few hours, as in the plague, to 6, 7, or even 10 
or 18 days. During this period the poison gives no evidence of its 
presence, and when once introduced cannot be expelled, nor the 
subsequent symptoms prevented by any means hitherto known. The 
course of variola may be taken as an example of such a disease. 
The fever after the latent period comes on at a particular time, and 
not, like other fevers, in an insiduous gradual manner. The state of 
fever is distinct, and of various duration. It generally commences 
with pain in the back and loins, nausea, vomiting, disposition to 
drowsiness, and coma. Towards the end of the third day from its 
commencement the eruption makes its appearance, first upon the 
face and neck, and then upon the thorax, abdomen, and extremities. 
During the fourth day the varioloid eruption spreads over the body. 
In the fifth, small vesicles appear, depressed in the middle, containing 
a colourless fluid, and surrounded by an inflamed areola, while the 
eruptive fever declines. On the sixth day swelling of the throat 
appears, and extends to the face ; and on the eighth day, the pus- 
tules are completely formed. About the eleventh day, the face, 
hands, and feet, begin to swell, and the secondary fever generally 
makes its appearance. The swelling of the hands and feet gradually 
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subsides, and about the seventeenth day the secondary fever dis- 
appears. 

The peculiar class of disease that is produced by exposure to certain 
specific poisons, is contagious, principally affects the skin, does not 
usually attack a person more than once during his life time, and 
some individuals seem to be exempt from their influence altogether. 
The causes of these peculiarities are unknown, and until a better 
explanation can be given we may say that they depend on a disposition 
in the nervous system to be affected in a way to which it is not again 
susceptible. This order of inflammation seems to operate through the 
blood, or particular structures, and gives rise to fixed and peculiar, 
but occasionally to variable effects. These varieties seem to depend 
principally upon the nature of the exciting causes. 

In plague the fever and external inflammation appear generally 
within a few hours after exposure to the contagion. The inflam- 
mation appears in spots, which rapidly run to gangrene^ and buboes, 
or swellings of lymphatic glands rapidly form, but rarely suppu- 
rate. The reaction is often imperfect, or is hardly observed, and 
is accompanied with paleness, nausea, vomiting, weakness of the 
pulse, with tremors, and confusion of thought approaching to 
stnpor. 

The treatment in specific inflammation will vary with the cause 
producing it. The first indication being to remove the cause, and 
the second to defend the constitution from its effects, by meami of 
tonics, astringents, antispasmodics, and stimulants ; according to the 
individual circumstances of the case. In other cases cauteries or 
the knife are required to separate diseased parts. 

In all cases, the inflammation being but one of the symptoms of 
this form of disease, it is of great practical importance to discorer 
the^nature of the inflammation at as early a period of the disease m 
possible.^^When a mistake is made, very distressing consequences 
may happen, as in the following case. — A gentleman of a stout fiorm 
and indolent habit of body, who had been nearly thir^ years in 
India, was seized with an inflammation of his eye. There was great 
intolerance of light, considerable redness, more especially round the 
comer, and a contracted pupil. It was considered as a case of iritis. 
The patient was bled in the sitting posture and fainted when 8 or 10 
ounces of blood were removed from the arm. He again fainted in 
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the eyeniog. Belladonna was applied round the eye, and produced 
full dilatation of the pupiL Purgatives were given, and small and re- 
peated doses of meicury were continued so as to affect the system 
as quickly as possible ; low diet was enjoined. It was 10 or 15 
days before the system was affected. During that time leeches were 
repeatedly applied to the eye, with blisters, &c. The eye seemed 
to get much better ; it remained for some ten days clear, and well. 
He then supposed that he had caught cold ; the eye for a time got 
worse, and then it improved, and the stomach became very irritable : 
he threw up much bile from time to time, had no appetite, and was 
much prostrated in strength. The alternate recurrence of affection 
of the eye and stomach continued. The second eye became affected, 
and in this way matters went on until he died some nine weeks 
after the first attack. 

I only saw this patient in the latter part of his illness, when it was 
evident it was not an attack of acute iritis. The conjunctiva was 
inflained, but the pupil was clear and distinct ; the great intolerance 
of light continued, but it diminished and increased suddenly, and 
passed from one eye to the other, and then to the stomach ; it was 
also treated with colcbicum with advantage. Had it been simple 
iritis, the cause would have been more evident ; the characteristic 
symptoms of the change of colour in the iris and the external areola 
would have been more prominent, and the pupil perhaps affected with 
greater deformity, and adhesion of the iris to the neighbouring parU. 
This view was confirmed by the examination of the body after death. 
There was very little blood in the body, very little development of 
the chest and muscles, but an unusual quantity of subcutaneous fat, 
and a very unusual development of the abdominal viscera, especially 
the intestines. The only morbid appearance was an irregular oval 
space at the left side of the great curvature of the stomach, which 
was completely denuded of its internal mucous membrane. Indeed 
the peritoneum seemed to be all that prevented the liquids in the 
stomach from passing into the abdomen. Around this denuded 
part the mucous membrane was somewhat thickish and pulpy, 
though elsewhere and in some spots there appeared a congeries of 
red spots. This was a case of a gouty inflammation of the eye and 
stomach. 

It is consequently of much importance to employ early treat- 
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inentin this class of diseases^ as in some cases the constitutional ef- 
fect may be in a certain degree modified, and in all cases diminished in 
violence, by treatment. With this intention much benefit will be ob- 
tained from the local abstraction of blood when there is merely pain 
present/which will always diminish the violence, if it does not prevent 
the occurrence of the paroxysm. When the symptoms of inflammation 
are present, we must wait until they have begun to decline, when 
leeches may be applied with the best effects, and will remove 
rapidly the distressing symptoms. When the internal organs are 
affected, general as well as topical bleeding will be instituted with the 
same advantages. Blisters and calomel purgatives will also be of 
great advantage, and will prevent a second attack. Sarsaparilla, 
nitric acid, and preprations of mercury to affect the system slightly, 
will likewise be of use. Older writers suppose that the poison 
after being introduced into the system might be expelled by eme- 
tics, sweating, and blistering, in accordance with their fanciful 
opinions grounded on the humoral pathology. 

Specific Gangrene. — In this species of gangprene are included such 
as are caused by the specific action of certain poisons, which act lo- 
cally, and sympathetically affect the system ; or commence con8tita«» 
tionally, followed by local consequences, according as the contagion 
acts by inoculation, or through the medium of the constitution. 

The causes of this form of gangrene are either the use of certain 
articles of food in an unsound state, or inoculation with animal se- 
cretions. 

I. Gangrene is sometimes caused by using vegetable food 
of an unwholesome kind, such as a peculiar description of diseased 
rye, called Ergot, or cockspur rye, damaged wheat, &c.* When 
such food forn)s a principal article of diet, for persons living in un« 
healthy situations in bad seasons, gangrene sometimes appears 
epidemically. The affected portions of the extremities, — the 
toes or fingers, — become first cold, stiff, and insensible ; deep seat- 
ed burning, or lancinating pains, which are increased by heat, succeed, 
and after several days are followed by a slight swelling of the part, 
which becomes cold, livid, and then black. In some cases there is 
greater swelling, accompanied with severe pain in the part affected, 

• Pbilos. TransactioDs for 1762. Morgagnl, loc. cit. Epiat. 53, sect. %A. 
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ledneat, and phlycten®. The patient feels an unusual degree of 
laaaitude, both of mind and body, his face becomes pale ; the excre- 
tions are nnhealthy, the pulse small and feeblei and during the pa- 
roxysm of pain fever is present, followed in some cases by stupor and 
delirium. The sphacelated part is black, hard, dry, and withered, 
and when nature arrests its progress, a circle of inflammation forms 
on the living part, where it joins the dead ; a line appears between 
these, and the sphacelated part is thrown off, with much suffering 
to the patient* In other cases the knife is required to complete the 
removal of the dead portion, and in others, the gangrene advances 
towards the trunk, and the sufferer dies. 

In this form of gangrene the danger depends on the weakness of 
constitution of the individual, and the activity of the exciting causes. 
There is no known means of stopping the progress of the disease ; 
which is treated by alleviating its symptoms, and by assisting nature 
in the separation of the sphacelated part. 

II. Animal secretions sometimes produce gangrene. 

1. After the constitutional effect of small-pox, in each pustule of 
the eruption, a slough is left, producing the pit in the skin. 

S. Malignant Pustule. * This peculiar disease makes its appear- 
ance in certain parts of Europe in insalubrious marshy situations, and 
during wet seasons, in those classes who are much exposed to the wea« 
ther, to want, poverty and uncleanliness, and who are employed as 
attendants on domestic animals during certain epizoodes, particularly 
that of carbuncle. In these cases the respiration of the diseased 
animals, inoculation with their diseased secretions, as touching the 
bodies, eating the flesh of dead animals which had carbuncles, 
wounds made with the knife with which the flesh of the diseased 
animals had been cut up, or the bites of certain insects which had 
been in contact with such bodies, are all causes liable to produce 
malignant pustule. For the same reason the affection usually oc- 
curs in parts of the body exposed to the air, but has been occasion- 
ally found in other situations, the palms of the hands, the soles of 
the feet, and the scalp excepted. 

The disease commences by an itching sensation, which becomes 
painful and burning ; and on examination is found to arise from a 

* Pustule maligne, Milxbrand, &c. 
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small red spot, slightly elevated in the centre, and terminating in 
one or more vesicles, which quickly become livid. These break and 
discharge a dark coloured sanies, which is found to be situated on 
a deep seated hard immoveable circumscribed insensible flat tumour 
of a livid dusky colour, and the size of a lentil. This becomes black, 
and is converted into a hard black slough, which is surrounded by a 
reddish areola, followed by considerable swelling. This inflamma- 
tion reaches to a distance from the extremities, the parts usually at- 
tacked by the disease, when they appear swelled and shining, and the 
neighbouring cellular tissue is blown out, and crepitates. The pulse is 
small, quick and hard, the skin dry and hot, the tongue parched and 
brown, with nausea and thirst, accompanied by diarrhcea or constipa- 
tion, great anxiety, fainting, and colliquative sweats in the severe cases. 
In some others the progress of the disease to the trunk is very rapid, 
the pulse becomes quick, intermittent and weak, prostration of 
strength and great anxiety follow; in many such fatal cases nature 
does not make an effort to separate the dead from the living portion. 
In others, the disease runs its fatal course in the short period of two 
or three days, and the body decomposes with unusual rapidity. In 
.some particular examples nature retards the progress of the disease 
by an inflammatory areola, ulceration separates the dead parts, and 
the wound heals by suppuration and granulation. 

This disease differs in the following particulars from anthrax. 

(1.) In being produced by the local application of a specific poisoiu 

(2.) From appearing in a small red point, like a flea-bite, gene- 
rally in parts, exposed to the air, and not in those containing much 
cellular tissue, as the nates, back, &c. 

(3.) From appearing locally; followed by febrile symptomsv 
whereas these precede the local appearance of anthrax* 

(4.) From the malignant pustule being almost invariably single, 
whereas several carbuncles often appear at one and the same time. 
. As the malignant pustule is, in the primary stage, a local di8ease» 
it can be destroyed by strong nitric acid ; and constitutional rem^ 
dies are to be administered in order to improve and strengthen the 
system.* 

* See Eneaux and Cbaussier^g excellent " Methode de traiter les moraures des 
animaux enrages, suivie d*un precis sur la pustule uu^Jigne,** p. 161. 
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8. Peitilential Bubo is first confined to the gland ; and the in- 
flammation extends to the neighbouring parts, which slough, if the 
4iabit be bad, but if healthy they separate, and no unfavourable ef- 
fects ensue. This forms an important prognostic indicating the 
•strength of the system, and a cure in such cases may be expected. 
In proportion to the healthiness of the purulent discharge and its 
continuance, the danger of infection will be diminished ; but, as 
Dr. Russell advises, all such pestilential ulcers should be considered 
infectious, until the expiration of two months from the first attack. 

4. Hospital Gangrene, — A phagedenic ulceration having a very 
irregular and sensible surface, which discharges a dark yellowish 
matter, having a peculiar foetid smell ; extends quickly, and reduces 
the part to a dark pulpy slough ; often attacks a number of individ- 
uals with sores, under similar circumstances ; and is propagated by 
inoculation ; it constitutes the disease known by the various names of 
bospital gangrene, gangrenous or sloughing phagedena, putrid or 
maUgnant ulcer, hospital sore, contagious gangrene, pouriture d'Ho- 
pital, &c. 

Such an ulceration is more liable to attack those who have been 
exposed to a combination of debilitating causes, such as exposure 
to cold damp air, unhealthy situations, where a number of in- 
dividuals are crowded in want, depression, and misery, living on 
unwholesome poor vegetable food of difficult digestion, having been 
weakened by previous disease, or by the debilitating influence of 
mercury and the free use of spirituous liquors. Such a combination 
of causes is capable of producing this disease sporadically. 

These causes act powerfully when combined with great mental 
depression; and formerly produced the disease epidemically in 
fortified towns, ships, &c. Such was the bad air, the want of 
oomfort, and the absence of every thing that could tend to ameliorate 
the diseases in the Hotel-Dieu of Paris, that an old French author 
says, ** a young surgeon bred in the Hotel-Dieu may learn the 
various forms of operations, and the method of dressing sores ; but 
the way of curing wounds he cannot acquire. Every patient he 
takes in hand (do what he will) must fall a victim to gangrene." 

The attention which in modem times is paid to the comforts of 
patients, the open situations chosen, and the care observed in 
having good ventilation, in public establishments; added to the 
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more intimato knowledge happily now possessed of the disease, 
explains the reason why it is so rarely seen in its aggravated forms ; 
patients are now placed under such favourable circumstances, com- 
pared with those described by older authors, that this disease is scarce- 
ly seen in its worst forms. These different accounts led some into er- 
ror, and may be considered as the cause of the variety of names which 
have been given to the same ulceration^ at different times and 
in different languages. 

The misery of many amongst the lower classes in this country, 
and in large manufacturing and trading towns in Europe, renders 
them liable to this disease ; and explains the reason why cases of 
hospital gangrene are to be seen in the jails of Bengal as well as in 
the Parisian and London hospitals ; in these establishments it is 
prevented from becoming epidemic, by attention to ventilation, 
and by the care with which the patient^s comforts are supplied. 

The following remarks are the result of an extensive and careful 
examination of cases of the disease as they occurred among natives 
both of India and of Europe. In these different situations and 
climates, the peculiar characters of the disease were found to be 
the same. 

During the unhealthy season of the year, between the termination 
of the rains and the commencement of the cold season, the prisoners 
employed in Bengal on public works, who exist on poor indigestible 
food, and are exposed to the influence of unhealthy changeable and 
damp air, are often attacked with hospital gangrene. 

The person first complains of a painful and irritable sore, caused 
by the friction of his irons ; he is observed to lose his usual appetite 
and spirits, his face becomes peculiarly anxious, he feels feverish 
towards night, and is distressed with nausea and vomiting ; but in 
other cases the constitution is very little affected, even where the 
local disease is violent. 

The part affected is first painfully itching, then becomes burning ; 
the sore enlarges, and dirty ash-coloured sloughs form in one or 
more spots, which quickly enlarge, and extend over the whole ul- 
cerative sur£Bu:e. This ulcer is of an oval form, and is covered 
with thick adhesive matter, giving the part a shining appearance, 
often mixed with red spots ; it secretes a peculiarly foetid discharge. 
The borders of these sores appear natural; being neither elevated, 
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hard, n<»r red, bnt dark and irregfular, and often extend rapidly, in. 
Tolying large portions of skin, and cellular tissue, which in some 
cases have Urge fibrous sloughs. In other cases the progress is 
ilower, and the surrounding inflammation greater. In some pa- 
tients one part of the sore may be observed taking on a healthy ap* 
pearance while the disease is advancing in the other direction, where 
it has the black characteristic appearance. I have seen these un- 
healthy sores situated near others which were more promising, without 
affecting them ; but they immediately took on the peculiar character 
of the complaint, when some of the diseased secretion was applied 
to them ; a sufficiently strong proof of the local nature of the disease, 
and of its being propagated by inoculation. 

The constitutional symptoms which follow this disease in India 
are characterized by the same feverishness and irritability, followed 
by prostration of strength, cold perspirations, quickness and 
weakness of the pulse, and the white and loaded tongue, thirst, 
loathing of food, and irregularity of the bowels, which mark the 
disease in Europe. In the damp and unhealthy coast of Arracan, , 
ftc the disease appears more frequently and is more &tal in its 
consequences than in Bengal.* 

In other cases, the disease appears in individuals already debili- 
tated by dysentery, which it aggravates. The patient loses flesh 
rapidly, by the continual watery evacuations ; sometimes the ex- 
tremities, especially the feet, become oedematous, and on the 
swelled parts an itchy painful vesicle appears, which terminates in 
a sore, and rapidly enlarges. Its margins are round, of the natural 
or somewhat reddish colour, with a slough on the ulcer. This 
extends along the cellular substance, and from that to the skin. In 
this way gangrene advances unless the patient is previously destroyed. 

The sporadic cases of hospital gangrene found in the London 
hospitals occur in those females who expose themselves without 
proper clothing to the inclemency of the weather during the night, 
and generally indulge in large quantities of spirituous liquors. The 
body in this state is exposed to the influence of morbid poisons, 
generally aggravated by improper remedies, by the state of the 

• Medical and Physical Sodet/s Transactions, vol. 3. p. 267. See alio Dr. 
Adain*8 excellent description of the disease in the same volume. 
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system, and by the depressing passions. The disease is generally 
allowed to go on, and as long as the unfortaoate female is able to 
continue her dissipated course, she does not seek assistance. 

A very large proportion of such cases occurs in young females, 
who, at the time of admission, or a short time previous to it, had 
been affected with gonorrhcea, or syphilis. These diseases seem 
merely to act as local irritants in an unhealthy sjrstem, as sores, 
wounds, &C. take on peculiar appearances, under similar curcum* 
stances ; and the tendency is always greater in proportion to the de- 
bilily of the system, and the vital v^eakness of parts. 

In such females, when the disease commences without the pre- 
sence of an abraded surface, a painful itching first attracts attention 
to the part, where a vesicle is found, situated on a slightly inflamed 
base ; in general on the mons veneris. This soon breaks, and a sore 
forms, having a stinging and shooting pain, which changes to a gnaw- 
ing, burning, or shooting pain, or is followed by one of a lancinating 
kind. The gnawing pain occurs in paroxysms, and is peculiarly severe 
» at night. In some cases the pain is so great as to prevent the patient 
from obtaining any sleep, which is but partial during the day, a time 
when the symptoms are somewhat mitigated. In general, towards 
the latter stage of the complaint, when the part affected has much 
cellular tissue in its composition, the pain is much reduced in vio- 
lence, excepting when the part is put on the stretch, or in motion. 
In other, and more frequent cases, the pain continues increasing as 
the destructive process advances, and renders the sufferings most 
acute and distressing, from the low irritable and languid state of the 
patient 

When the disease attacks a wound, a peculiarly unhealthy pallid 
change takes place suddenly, with a cessation of discharge sometimes 
over a considerable surface. In other cases it occurs in the form of 
a vesicle, at the edge of the sore, accompanied by the peculiar 
shining appearance, and pricking burning pain, occurring in parox- 
ysms, &c. The ulcerations, as in those from syphilis, are of a round 
or ovoid form, often of considerable depth, especially when there 
is much cellular substance at its inferior part, where matter 
lodges ; its edges are hard and slightly irregular, with little swelling 
or redness. The surface of the sore is very deep, has an irr^ular 
yellowish brown cdbur, mixed with bloody points; or it has a thick 



flPBClFlC IMFLAMMATIOVS. 175 

palpy oorering, of a dark colour, which in some cases extends rapidly, 
forming laige insensible sloughs, in other cases more slowly, with 
lets slough. In the first case, the disease advances, enveloping the 
cellular tissue, muscles, nerves, and vessels in the same destruction, 
firom which a thick mucilaginous looking matter issues with portions 
of the dead cellular tissue. The discharge is thick, tenacious, and 
ef a yellowish brown colour, with a foetid smell, of a peculiar and 
duuracteristic nature; when the slough is not thick, pale, or red, 
spots or streaks of blood may be seen, frequently discharging a con- 
siderable quantity of this fluid ; and in some cases the hemorrhage 
has been so great, as to prove fatal. The liability to these losses of 
blood will depend on the rapidity of the destruction, and the absence 
of local inflammation, as has been already explained. Owing to this 
ebcumstance, hemorrhage occurs oftener in the weak, and in the 
last stage of the disease. 

Hospital gangrene is peculiarly liable to relapse, unless great 
care be observed in avoiding the exciting causes for a considerable 
period after the cure of the disease. 

In the first stage the patient feels in health, has no fever, and 
fellows his usual avocations, until the ulcer attracting attention 
obliges him to employ a poultice. It is then small and of a round 
figure, with its centre extending to some depth, its surface of a 
dirty brown colour, and its margin surrounded by a reddish areola. 

The constitutional effects which follow the local sore soon become 
very severe. The pulse, which in the first stage was slow and natu* 
ral« becomes small, weak, and frequent The patient feels much 
debilitated, loses flesh rapidly, shows great general irritability, has 
free perspirations, and his countenance becomes sallow, and has a 
characteristic appearance of great anxiety. He is then extremely 
fearful of present pain, and dreads the result of the disease. This 
irritability becomes peculiarly evident when his sore is touched, 
when it seems to produce the most acute suffering. The skin is 
hot and dry, and acquires at length a cold and clammy feel. The 
patient has no appetite, but rather loathes his food, his tongue is 
moist, but becomes in many cases of a bright red colour, or white, 
dry, and brown; he complains of thirst; his bowels are sometimes 
costive, and at other times diarrhoea aggravates the disease. In 
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the later stages, the patient is much reduced in strength by copious 
sweats, feels very hot, and is continually complaining of thirst. 

The redness which is found in this disease around ulcers, has not 
the florid colour of healthy inflammation ; but has a dark eiysipe* 
latous appearance, and is not painful, even on considerable pres- 
sure being made upon it* It is on account of this unhealthy nature 
of the inflammation that we do not "find the vessels filled up by 
consolidated blood, before they ulcerate ; when violent hemorrhage 
follows. This seems to be particularly the case when the disease 
has advanced rapidly, although in general this effusion of blood 
diminishes somewhat the disease, but its effects are not so consider- 
able as might be expected, from such an evacuation. 

Nature in such cases employs various means in order to destroy 
particular portions ; sometimes the process is slow, and the parts are 
absorbed, accompanied with a purulent discharge ; when the disease 
is of a severer nature, a rapid ulceration destroys the part, previous 
to the appearance of any inflammation, and streaks of blood are exhi- 
bited on the surface, in consequence of small vessels being opened 
in the process of the ulcerative separation. 

These sloughing phagedenic ulcers destroy principally the skin 
and cellular tissue ; but no tissue seems to be exempt from their 
influence. The muscles, the tendons, &c. are often destroyed, 
while the change of colour varies according to circumstances, — the 
constitution, the vitality of the part, its texture, Stc. The more 
the part is vital, or is supplied with vessels and nerves, the less liable 
is it in general to the rapid destruction caused by these ulcers ; wh^i 
destruction occurs, the change which takes place in the tissue is great- 
er ; tendinous, and other denser tissues, from being endowed with 
little vitality, resist destruction less, and the slough is generally 
large, and less changed, than in other tissues. 

The vessels, and particularly the nerves, impede the destructive 
progress of the ulcer, and may often be seen apparently unchanged, 
while the surrounding less vital parts are destroyed, and reduced to 
the state of pulp. In these cases the vessels and nerves, when so 
exposed, have often a covering of granulations, and their proper 
tissues are thickened, and are thus defended from the encroachment 
of the disease. 

The destruction of parts in many cases of hospital gangrene is 
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most e&tensive, and is always in the inverse ratio of the vitality of 
the tissue ; on this account, the cellular tissue, from its exposed 
situation and low vitality, is extensively destroyed, and then the 
skin is involved and the disease extends between the muscles, dissect- 
ing them from each other, and exposing the large vessels, which may 
be seen passing over the ulceration, with their coats thickened by a 
covering of small granulations, which defend them from the destruc- 
tive influence of the disease. The smaller vessels are not so protected ; 
and from their intimate connection with the surrounding tissues are, 
in ordinary cases, ulcerated, producing a bloody discharge from the 
ulcer. In cases of greater weakness the large vessels are not defend- 
ed by granulations and adhesive inflammation, and in consequence of 
their ulceration, the unfortunate individual speedily dies from loss 
of blood. 

This disease is of a specific local nature, and is accompanied with 
a peculiar general state of the system. The disease is either 
produced sporadically, from a combination of peculiar constitutional 
and local causes, or by inoculation. The digestion and circulation 
are as usual ; and the presence of this dreadful disease does not appear 
to produce bad effects on ulcers, which I have seen healing in one 
part while the hospital gangrene was producing the most dreadful 
ravages in another. In cases where leeches are applied to the 
neighbourhood of the sore, in order to reduce the local inflamma- 
tion, their bites often heal as when in health. In such cases the pa- 
tients lived in large well ventilated hospitals, and enjoyed every com- 
fort. 

It would consequently appear that this is a specific local disease, 
produced by an impaired state of health, combined with the opera- 
tion of other exciting causes ; such as impure air, &c. which affect 
the constitution sooner or later. The constitutional effects become 
more powerful, as the disease advances ; the febrile state, which 
occurs towards night, and the pain felt in the sore, increase the sickly 
appearance of the patient, which becomes haggard ; there is great irri- 
tability of the whole system ; the pulse is small, frequent, and flut- 
tering ; the patient becomes low, has copious perspirations ; and 
dies from exhausted excitability. 

The disease is cured by the complete destruction of the surface 

N 
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of the local sore, whilst constitutional treatment is of little or 
no avail, except in so far as it calms painful and morbid symptoms. 
In some such cases amputation should be performed ; by which 
operation the local cause will be removed, and the cure of the con- 
stitutional effects will quickly follow. 

This disease is contagious, but not infectious, when proper ven- 
tilation is observed, so that in hospitals, where ventilation is perfect, 
the patients affected with it are not required to be placed in sepa- 
rate wards, but may be allowed to remain surrounded by others, 
without any fear of the disease being communicated. Mr. Bell re- 
lates, that ** In Yarmouth the English seamen who were wounded 
on the 11th October were divided from three hundred wounded men 
of the Dutch, only by a wall ; the great wards were on opposite 
sides of the partition, under one roof; on the one side of that par- 
tition we operated on men and boys, opened sinuses, or searched 
for balls or pieces of shot, as freely as in the most healthy hospital, 
or in sick quarters ; not a sore was to be seen there except such as 
were the inevitable consequence of gunshot wounds with carious 
bones, &c. But on the other side of the partition wall were such sores 
as are seldom to be seen, prohibiting all operations even the most 
trivial." In these cases, however, it must be recollected that all di- 
rect communication was forbidden, no sponges were allowed, but 
every thing employed in cleaning the sores was destroyed or tho- 
roughly cleansed, previous to its being used a second time. 

From the circumstance of some wards of hospitals being circum- 
scribed and ill ventilated, in such cases it will be necessary to remove 
the patients to other wards, better circumstanced. It is from the 
continuance of a number of patients in wards, under like circum- 
stances, where the air is bad, and little attention is paid to their se- 
paration, that the hospital sore is apt to attack a number of indi- 
viduals, who, otherwise situated, ^ould have been exempt: it:i8 
thus that many have been improperly led to suppose that the 
disease is contagious. 

As the disease is local, and the constitutional irritation slight, in 
the first and second stages, local means are to be employed, such as 
the abstraction of blood, &c. Should the local redness be consider- 
able, these topical remedies will be found the most powerful means 
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of diminishing the constitutional irritation. If simple dressings are 
had recourse to^ they alone will not stop the disease, and all wet dres- 
sings, such as fomentations and poultices, only afford temporary relief. 
The most favourable plan of treatment consists in the application 
of escharotics in order to destroy the diseased surface; after whft:h 
narcotics may be administered not only to diminish the pain of the 
application, but also the constitutional irritation. For this purpose 
the concentrated nitric acid is applied,* after as much of the slough 
and secretion has been removed as may be found convenient. The acid 
is applied by first defending the borders of the ulceration with hog's 
lard, or oil, and carrying very steadily over every point of the ulcera- 
tion a dossil of lint wet with the concentrated acid, so as to reduce 
the whole to a dry slough. This application in general produces 
severe pain, but which soon diminishes : in the space of one or two 
hours the patient is easy, and generally for the first time, often for 
a long period, obtains a good night's rest. A piece of dry lint is 
placed over the ulceration, and a dose of opium is given to the pa- 
tient, and this is repeated at bed-time. 

Sometimes the acid does not require to be applied more than once, 
but, in other cases, it must be used three or four times before the dis- 
ease is completely removed, and the sore takes on a healthy appear- 
ance. The slough in general comes away the second day after the 
application. In all cases the desired effect will be produced by the 
proper application of the acid, and it therefore precludes the neces- 
sity of using other escharotics, as the solution of the crystallized ni- 
trate of mercury in nitric acid, the liquor arsenicalis, &c. 

When the ulceration is very large, and from the nature of the 
parts there exists no possibility of iipplying the concentrated acid 
over all the surface, we may employ fumigation with cinnabar, often 
with the best effects. 

In these cases the chloride of lime may be employed for removing 
the fcetor, and it would seem also to stop the progress of the disease, 
but it cannot be relied upon as a means for curing the disease. 
Charcoal poultices will sometimes also be found useful, improving 

* First recommended by Mr. Welbank at St. Bartholomew's Hospital, Lod- 
doo ; see the interesting paper on this subject in Med. Chirur. Trans, vol. 11. 
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the appearance of the sore, and particularly correcting the fcetor 
of the discharge. In other cases yeast poultices will be found a good 
application to the primary or more simple kinds of sores. 

The hemorrhage which is liable to take place is often of great 
advantage ; and would seem to indicate that blood-letting may 
sometimes be useful. We must not suppose in this, as well as 
in other diseases, that an apparent prostration of strength is always 
a proof of actual weakness ; for that is often produced by the vio- 
lence of the disease, and is most effectually removed by lessening 
the cause of it. When the penis is affected with a sore which takes 
on the phagedenic sloughing character, great swelling generally 
ensues. This appearance might seem to indicate the necessity of 
bleeding ; which when performed often gives great relief ; but on 
it alone little reliance should be placed. 

As this disease is local, the most powerful means of combating 
its effects on the constitution are topical remedies ; but advantage 
may be reaped from employing constitutional means also. The 
simplest most easily digested food, accompanied by an acidulated be- 
verage, ought to be preferred ; whilst narcotics will be found of 
consequence by removing restlessness and irritability, and promot- 
ing quiet, and sleep. This is particularly evident after the con- 
stitutional symptoms have appeared. 

But such remedies will often be tedious, and in a few cases of 
little use, unless the person removes to a purer, warm, high, and 
dry atmosphere, and pays particular attention to his general health. 
The following is a description of the course of a fatal case of this 
disease. 

Case. — Sept. 14/A. — Eliza Shephard, aet. 19, was in a delicate state of 
health when admitted into hospital ; she had gonorrhoea and sores, to cure 
which the mercurial ointment was rubbed in every night. In the course 
of a week the sores healed up, and the discharge ceased, bat the mouth 
was not affected. When admitted, she had a blister between the small 
toe and the next, which was very itchy and stinging ; it increased rapidly, 
and became sloughing, for which she was fumigated with cinnabar, and a 
carrot poultice applied. She took opium at night, and subseqaenUy two 
grains of calomel, and half a grain of opium, twice a day. The small toe 
was soon consumed, and the disease attacked the next one in the same 
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way, and in a few days extended to and destroyed all tke remaining toes. 
Large dosies of opium were obliged to be given to quiet the powerful 
shooting and gnawing pain, which increased towards night, preceded by 
shivering^ iiickness, &c. 

A large ulcer now covered the whole depth of the foot, over which a 
thick yellowish slough was situated, in the midst of which the black me- 
tatarsal bones were exposed, where they are united to the tarsal bones. 
This nicer was swollen, and surrounded by a red areola, and extremely 
irritable, so that the lint was removed from the sore with much difiBculty, 
and produced great distress. She was soon reduced to the lowest state of 
emaciation, with a face peculiarly anxious, and indicative of great distress ; 
she continued moaning in consequence of the severe burning, gnawing pain 
which shot up the leg, increasing towards night, causing her to complain 
loudly. To allay this state required large stupifying doses of laudanum, 
from which alone she obtained relief, and a little unrefreshing sleep. 
The pulse was very small, irregular, and giving 144 pulsations ; no ap- 
petite, great thirst, tongue clean ; no catamenia for 7 months before. 

It was proposed to remove the leg, but she obstinately refused to allow 
of the operation being performed. She had the unguent, sruginis ap- 
plied to the sore three times, and although it looked a little better for a time, 
it subsequently extended very considerably ; the extremities of the meta- 
tarsal bones became exposed, and the ulcer spread upwards of an inch, 
where it was more superficial. Beyond the ulcer, the skin was red and 
swollen. She moaned continually, and whenever a stimulus of one kind 
or other was not applied ; which seemed to relieve by destroying part of 
the surface. Her cries became of the most distressing nature, keeping 
the whole ward awake during the night. The opium deadened the pain 
for about two hours ; at the expiration of which short period she again 
commenced moaning as before its exhibition ; towards morning and during 
the day she obtained a little sleep, which was by no means refreshing ; 
pulse bounding, soft, and 140. 

For three or four days she continued to decline rapidly, and was reduced 
to the last stage of emaciation ; her tongue and mouth were covered with 
aphthae, great pain was felt in the abdomen, with diarrhoea ; the low pulse, 
and anxious countenance, were peculiarly striking. For some days the sore 
increased rapidly, especially along the anterior part of the leg : in these 
places it commenced with small round vesications with a shining surface 
Containing a dark foetid sanies. In about 12 or 18 hours they seemed to 
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go through their course, leaving a foul deep sore, with a yellowish ash-co- 
loured sloughy a sanious discharge, and pale uneleyated edges without any 
iDfiamroatioD. Three of these appeared in succession on the anterior part 
of the leg, and after bursting the sore soon extended and joined the other. 
Amputation was again proposed, and acceded to by the patient, bat when 
brought to the operating room, she was so low, as to render the postpone- 
ment of it necessary. 

13/A. — ^Dozed a good deal during the day ; a considerable quantity of 
brandy was administered as she continued yery low; pain in the limb di- 
minished, owing to her state of weakness. The diarrhoea and sore increas- 
ed rapidly, the whole surface of the sore covered with a dark foul 
slough. There appeared no redness, but a dark dirty lividness round 
the ulcer ; vesication preceded the ulceration, which was of a dark colour. 
She languished for several days, and gradually sunk. 

Dissection, — On dividing the skin over the sore, we found that the 
gangrenous appearance extended about four inches beyond the part which 
appeared externally diseased. The vessels were healthy, much lower 
down than the muscles ; and as the disease had extended very slowly 
at the foot, no change was found in the vessels, to the spot where the trunk 
received a number of branches. The glands in the diseased side were 
swelled ; but the lymphatics seemed healthy. 

In the above case a solution of the protonitrate of mercury, red 
precipitate ointment, solution of opium, and arsenic ; Lin. asrugi- 
nis, &c. to the sore ; with large doses of opium, bark, brandy, and 
eggs, wine, &c. were employed, and alternated as they seemed to be 
required ; but the diseased surface was unfortunately not destroy- 
ed by the strong acid. 

5. Leprosy. — The history of this disease is so interesting, its 
symptoms and course so peculiar, and the results of it so fatal, that 
it deserves the peculiar consideration of the profession* I shall 
only notice, in this place, its producing gangrene at the extremities. 
These parts are affected with torpor amounting almost to insensi- 
bility ; and without any apparent exciting cause phlyctensB appear 
on them, under which the skin is in a state of gangrene, which often 
involves some of the joints of the limb. The slough falls off, leav- 
ing a wound, which generally takes on a healthy granulating appear- 
ance, and quickly cicatrizes. During this healing process, the parts 
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continue in the same state of torpori and after a longer or some- 
times a shorter interval, other parts become affected in a similar 
manner, and members are successively destroyed, leaving the unfor- 
tunate individual a deformed cripple, until the disease advances so 
far as to involve also vital organs in its destructive process ; or the 
debilitated constitution of the patient sinks under the frequent re- 
currence of gangrene. 



BOOK II. 

INFLUENCE OF LOCAL INFLAMMATION, AND OTHER DEBANOEMENTS OF 
THE CIRCULATION, UPON THE FUNCTIONS OF 0BOAN8, AND UPON THE 
FUNCTIONS OF SECRETION AND ABSORPTION, PRODUCINO THE CLASS 
OF DROPSICAL DISEASES. 

These remarks ought to embrace the consideration of the effects 
of inflammation upon the functions of nutrition, relation, and ge- 
neration, but, as these effects will be better investigated when con- 
sidering the inflammation of the different classes of organs, I shall 
confine my remarks in this chapter to the peculiar effects of inflam« 
mation upon the functions of the vascular system, as it affects secre- 
tion and absorption. 

As the most frequent, evident, and important form of these ef- 
fects are seen in the cellular structure and serous sacs, I shall con- 
sider the changes produced on the functions of secretion in these tis- 
sues when inflamed. The capacity of the cellular tissue varies much 
according to the part, the age, and state of the body. When filled 
with serum or tat it enlarges and takes different forms ; but the serous 
cellular tissue appears to differ firom the fatty, as in the first variety 
the cells communicate with each other, and in the other they are 
separate and distinct. 

In the state of health the body is nourished by the blood, from which 
a transparent serum is secreted into the cellular tissue and serous 
sacs, by which they are moistened and rendered flexible. This secre- 
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tion difTers in quantity^ according to the exercise of the paiti and 
the absence of fat, and consists of serum ; as it coagulates into flakes 
on alcohol being injected into the cellular tissue ; probably it 
is the same kind of fluid as the contents of lymphatics, with the 
addition of some animal matter. In health this secretion is absorbed, 
so that no accumulation takes place beyond what is required for the 
purposes of the part. In diseases this balance in the transudation and 
absorption is generally destroyed ; so that one or both of these func- 
tions may be dimiiiished or increased in quantity. When the secretion 
of serum is diminished in the part, it becomes dry and parched, and the 
functions of the organs are impeded ; as in severe local inflammations. 
But an accumulation of secretion in a partis a common consequence 
of disease ; and may occur from an increased secretion, or diminish- 
ed absorption. It is supposed that serum in general accumulates 
by diminished absorption ; but a more common species of dropsy 
is produced ; by increased secretion, when the absorption which 
is not under the direct influence of the heart's action remains unal- 
tered, or is even increased by increase of the vitality of the part ; so 
that fat, muscles, and even bone, are absorbed, mercury taken api 
and ecchy moses removed, when the person is labouring under dropsy. 
The consequence of such a state is an accumulation of serum into 
the general cellular tissue, or serous sacs,^ which gravitates to the 
most depending parts. This increased secretion being only a symp^ 
tom of a certain morbid condition of the part, and in a therapeuti- 
cal point of view, but an unimportant one, it is of great consequence 
to mark the exciting cause, and by detecting the true nature of the 
disease, arrive at the best means of avoiding its causes, and removing 
the consequences, after they have appeared. 

The following remarks on dropsy will be classed under the 
heads of chronic causes, and acute causes. By this arrangement the 
different causes of dropsy will be enumerated from the more simple 
to the more complicated. 



CHRONIC DROPSY. 185 



CHAPTER I. 



OP CHRONIC DROPSIES. 



The chronic or indirect causes of dropsy embrace the effects of 
cold, of the consolidation of blood, and dibility. 

Mechanical obstructions to the circulation give rise to different 
symptoms, according to the part of the vessel and the nature of the 
tissue, or organ, particularly affected. From the veins being less 
under the influence of the heart, the obstructions most generally oc- 
cur in them, the first effect of which is an engorgement of the veins 
which poured their blood into the obstructed vessel, particularly 
when the part is vascular, and the veins have little support from 
the neighbouring parts, and local predisposition to enlarge, such as 
occurs in those of the liver, heart, and brain. In such cases the face, 
and particularly the lips, become livid ; the vessels of the mucous 
membrane of the intestines, or bronchi, become distended, and not 
unfrequently bloody secretions occur, developing the diseases called 
melaena, haemoptysis, &c. ; in other cases the distended vessels are 
ruptured. 

When these congestions of blood take place in a more chronic 
form, the distention of the capillary vessels prevents absorption, and a 
collection of serum is the consequence either into the cellular tissue 
or serous sad, according to the functions of the part particularly 
affected, which diminishes the vital powers of the capillaries. Such 
an over-distention of vessels allows the serous portion of the blood to 
transude through the parieties of the capillary ramifications, while 
the weakness diminishes absorption. 

By observing the progress of dropsy we can often distinguish the 
trunk of the vessel particularly affected ; and are thus led to the 
detection of the cause, and consequently the best means of curing 
it, and preventing its recurrence. When the vena cava ascendens 
is obstructed, the inferior extremities and scrotum are affected ; 
when the vena portse the peritoneal sac ; when the heart, general 
dropsy, or dropsy of particular parts, according to the element of 
this organ which is affected. 

By the arrangement above indicated we more readily arrive at the 
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true nature and best means of preventing and curing dropsy, which 
has led me to reduce the following observations on this head to 

1st, The influence of cold in producing congestions in veins from 
their extremities to their centre; and indly. Causes which produce 
a mechanical obstruction to the return of the blood by the veins* 

SECTION I. 

1 . Influence of cold in producing a mechanical obstruction in 

the circulation followed by Dropsy. 

For better understanding the effects of cold on the body, it is 
necessary to recollect that the temperature of inorganic matter has 
always a tendency to approach that of the media among which it is 
placed : while that of organic bodies observes certain laws independ- 
ent of the substances which surround them. This property of 
organic bodies is called animal temperature* 

The power of generating animal heat follows the same laws, but 
varies in degree^ in different classes of the animal creation, in differ- 
ent ages, and in parts of the body. I shall now offer a few remarks 
on each of these peculiarities. 

In the simplest form of animal structure, as the class of zoophytes, 
little animal heat is generated ; reptiles and fishes have a degree 
or two of greater heat than that of the media in which they 
live : in birds this temperature is much higher, in consequence of 
the more perfect manner in which respiration and circulation are 
performed. In fever and other sthenic diseases the temperature is not 
always increased in proportion to the rapidity of the circulation, as 
the respiration may not be proportionally increased. Sudden 
and great changes in animal heat seem to show that different 
kinds of fever are caused by derangements in some of these parts, 
so that the heat is increased wherever an action is carried on for 
which heat is necessary. The difference of the degree of generating 
animal heat in peculiar species of animals is proved by the different 
resistance they afford to being affected with cold or heat ; which 
(after making allowance for the difference of animal coverings} is in 
the inverse ratio of the power of producing animal heat. 

The animal heat is one and a half degrees lower when the indi- 
vidual is asleep than when awake; after fasting, than after the good 
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digestion of nourishing food^ &c. The young of animals^ like 
those of mani generate less animal heat than when they reach their 
full growth. In like manner when a young animal of the class 
mammalia is exposed to severe cold, a suspension of life is soon 
producedy and this apparent death is soon followed by the real. 
Should external heat be cautiously applied when the animal is on 
the point of expiring, its life may be saved. When the cold is less 
severe the effect is more gradual ; but it is always greater, like the 
power of producing animal heat, and in the inverse ratio of the age. 
Thus in an infant of 7 months, the temperature was found to be 
89.6 (Fahr.); the average of ten infants from a few hours old to 
two days, was found to be from 93.2 to 95.9 ; that of adults 96.8; 
and that of an old man from 93.2 to 95.* Hence the young and 
old suffer more from exposure to cold than the adult. 

In the most perfect state of the body it admits of less changes in 
its degree of temperature, and it has a greater power of resisting 
heat than cold, and hence change under the average standard is 
more common than that above it ; and for the same reason the extreme 
parts admit of a greater latitude in their degree of heat than the more 
internal. The effect of cold upon the sensible skin of the infant is 
great, and from the diminished powers of producing animal heat at 
that age, the effect is permanent, especially when joined to other 
debilitating causes ; hence the infant is more subject to the bad 
effects of exposure to cold in the inverse ratio of the age ; prema- 
ture infants, twins, &c. also suffer much from exposure to cold. 

Thus animal heat in a particular part '* is a sign of strength and 
power of constitution, although it may arise from the increased action 
of weak constitutions or parts." (Hunter, vol. 2. p. 25.) 

The animal heat is not confined to one part, but is developed in 
an unequal degree in all parts of the body ; being greater in the 
internal parts than at the extremities, where the functions of the 
circulation are less energetic, and the exposed surface is greater ; 
heuce the first appearance of oedema usually takes place at the ex- 
treme parts of the body. 

From these facts we may conclude that the power which a part 
possesses of resisting cold is in proportion to the heat it evolves, 

* Edward;*, dc riDfluencc dee agens physiques, p. 235. 
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and the surface that is exposed. Thus animal heat is greatest in the 
trunk, and least at the extremities, and in like manner the effects of 
cold are greater when applied to the latter than the former parts* 

The importance of guarding against cold in the young of animals 
becomes sufficiently obvious when we observe the care with which 
nature guards against its influence in the early stage of existence in 
cold climates* We then find by an instinct in the parents that a warm 
habitation is provided, and the animal is brought forth in a temper- 
ate season of the year, is covered with a warm covering, assisted 
by numbers and the care of the parents* Such are the precautions 
employed in their early stage of existence ; but, as the young advance 
in age and strength> these means of defence against cold are gradually 
withdrawn, by the change of their coveringi and the less vigilance 
of the parents, until the offspring are fitted to support separate 
existence* 

In the first stage of man's existence he is in the most helpless 
state, and his organization is eminently sensible to the pernicious 
effects of the elements which surround him, had not nature provided 
against it by his proud prerogative, reason ; by which his parents have 
the means of procuring and preparing for his defence, and become so- 
licitous to guard against the influence of external agents* Such prin- 
ciples of conduct are often neglected or even opposed by fashion and 
custom, and most dangerous means adopted in order to strengthen 
the constitution to bear the vicissitudes of the weather* For this 
purpose authors have recommended the exposure of infants to cold, 
to fatigue, and to hardship, from their ignorance of the laws 
which regulate the development of animal heat in different ages ; 
observing the good effects of cold upon the strong body of the adult, 
in invigorating the system, they absurdly supposed that it would 
likewise strengthen that of the infant** 

• ** Un grand nombre de nations du Nord,** observes Virey, ** ploogaient 
leurs enfants naissants dans Teau froide, ou m^me les etendiuent jadis stir la 
neige ; c*etait la coutume des Ecossais, des Irlandais, des anciens Helv^tieos, 
ct Grennains, des premiers habitans de Tltalie, dont une po^te a dit : — 

Durum e stirpe genus, natos ad flumina primum 

DeferimuB, ssevoque gelu duramus et undis. 
Les Morlaques, les Islandais, les Siberiens, et plusieurs autres, praliquent en- 
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From the preceding remarks we shall be prepared to expect that 
when infants are exposed to a considerable degree of cold soon after 
birthy morbid effects will be produced which will commence at the 
extreme parts of the body where the exposed surface is largest, and 
the power of resisting cold is the least I shall now consider some 
of these effects which I had an opportunity of seeing while attend- 
ing the Foundling Hospital at Paris during the winter of 18^5* 
This institution owes its origin to a benevolent individual, and its 
sphere of operations has been augmented, at different times, by le- 
gacies left to it« It was at first intended for the reception of infants 
bom at Paris, and the neighbouring provinces only ; but since then, 
all children presented at the door under two years of age, are ad' 
mitted. The great proportion of infants, however, are brought 
firom the General Lying-in Hospital of that city, which is situated 
at some distance from the Foundling. The practice is to remove 
the infant from its mother almost immediately after its birth, and 
bring it to the Foundling Hospital, formerly without taking proper 
precautions for defending it from cold. Auventy has described 
the state in which infants are brought to the Hospital as follows : 
** Many infants are brought covered with a few rags, quite insuf- 
ficient to defend them from cold ; while others are almost naked, 
and brought in baskets containing straw, or shavings of wood. We 
have several times witnessed that painful and afflicting sight, so 
proper to excite in every sensible person the movements of a just 
indignation against such unnatural conduct.*** 

The highly organized state of the skin of these infants renders the 
effects marked, and from the imperfect manner in which their lungs 
admit air, and the weak power of generating animal heat, these effects 
are permanent. But these efiects, like the power of producing calo- 
ric, will be different in different cases. Where the surface is ex- 
tensive, and the vitality low, as in the extreme parts of the body, 

core cet usage ai:uourdhiii, ce qui habitue de bonne heure rhomme k la froidure, 
et lui donne une sant^ plus robuste ; neanmotns ilfaut redoubter Vendurcissement 
du tissu cettuUttre^ qui rend tnoleUe lapeau de ces enfans, et lee fait phir. Hist. 
Naturelle, &c. torn. 1. p. 89. See also Lock's Thoughts concerning Edu- 
cation, section on Warmth, p. 10. J. J. Rousseau's Emile, torn, l.liv. 1. 
* Memoires de la Society Royale de Medecine pour 1787 et 1788. 
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the effects will be necessarily greater than in parts in opposite 
circumstances. 

When cold is applied to such a part as the skin, it becomes pale, 
from the absence of blood in the capillary vessels ; but as the larger 
arteries are more particularly under the influence of the heart's ac- 
tion, while the more superficial and less vital vessels are more pow- 
erfully affected, the sedative effects increasing, extend to the larger 
branches of arteries, when the skin becomes still paler and the cir- 
culation in it ceases. If the cold is ^continued, the action of the 
heart itself finally becomes slower and weaker than natural. 

As the cold does not affect the two systems of vessels equally, 
from their respective situations and the influence of the heart, the 
veins cannot push forwards the blood sent by the arteries, and by 
its accumulation in these vessels the part becomes of a blue colour, 
as is so often seen in the lips, nose, &c. 

When the secreting surfaces are affected with cold, as the cellular 
and serous tissue, the secreting vessels, by the influence which the 
heart has upon them, and their higher organization, secrete much 
longer than the absorbents act, which is followed by a swelling in 
the part from the accumulated secretion. This produces dropsy, with 
the formation of a peculiar principle which M. Chevreul found coagu- 
lated by cold** In this manner we explain the cold, hard, distended 
limbs of infants, the great debility, particularly in the venous circu- 
lation, with the consequent engorgement of these vessels in the sur- 
face ; but as the disease advances, it extends to the internal organs. 
This constitutes the peculiar and very fatal disease called concrete 
oedema of children. 

The Concrete CEdema-f commences most commonly within the 
first week after birth, in the form of a swelling of the extreme parts 
of the body ; more particularly where the cellular tissue is most 

* See Rccherches Chimiques. 

t Synonyme», Skin-bound infants ; Indurcissement du tissu cellulaire ; eo- 
fiins dures, ou durets ; enflure ; enfans geles ; sclerosarques (more properly scle- 
roderme) ; foetus rigidus, &c. These and other names have been giyen to this 
disease, either from opinions which are now considered incorrect, or from vari* 
able symptoms. On this account, I hope I may be excused for employing a 
more suitable name, the concrete oedema, than those hitherto given. 
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abundant ; as in the feet and legs, hands/ arms, and face, the ex- 
ternal genital organs, and the hypogastric region of the abdomen. 
In other cases the whole body is more or less swelled. 

The parts thus affected are at first soft, and evidently contain a 
fluid ; but they soon become hard, and are usually of a dark red 
colour, mixed with a yellow tinge. The whole body feels very 
cold, particularly the swelled parts, and the thermometer proves 
die temperature to be very low. I found the average temperature 
of several infants affected with this disease to be, in the palm of 
the hand 75, at the feet 71.6, in the axilla 77.9, and between the 
thighs, 75.9, (Fahr. ther.). The pulse is generally between 80 
and 90 beats in a minute, but, from the weakness of the heart, and 
the swelling of the cellular tissue, the pulse becomes imperceptible, 
as the violence of the disease advances ; the respiration is slow, and 
is performed with difficulty, and a frequent weak, characteristic cry 
18 beard which often appears suppressed by a threatening of suffo- 
cation. When the disease is severe, the infant is in general unable 
to suck on account of the swelling of the cellular tissue of the face, 
which prevents it opening its mouth. The tongue is commonly red 
at the edges, in other cases it is covered with white aphthous ulcera- 
tions ; the bowels are usually relaxed. 

Should the infant recover, these symptoms gradually diminish ; 
but in most cases, when well marked, they slowly increase, and the 
patient expires a few days after the commencement of the attack. 

On dissection, the cellular tissue of the swelled parts is found in- 
filtered with serum, sometimes liquid, in other cases coagulated, and 
more or less mixed with a yellowish coloured, granular looking sub- 
stance, like hard fat, without any oleaginous admixture. This 
seems to be the natural subcutaneous fat mixed with the secretion 
which becomes concrete. 

When the surface of the body is red, it is found on dissection to 
be produced by the veins being filled with liquid blood. Those of 
the internal organs are more or less distended ; particularly of the 
hingSy liver, spleen, and brain. This state of the brain may be 
known before death, by the external redness of the face ; and the 
eongestion in the veins in some cases proceeds to such a length, as 
to produce an effusion of blood into the brain. The lungs are al- 
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ways found more or less distended with liquid blood, and are in a great 
measure impervious to air. They are often in a state of hepatiza- 
tion, but in other cases are softened. The liver and spleen are very 
frequently found enlarged, from the quantity of blood they contain. 
It is seldom that all these organs are thus distended in the same 
subject; but, in general, one is more affected in proportion to 
the healthy state of the others. 

Different morbid appearances are occasionally found in dissecting 
the bodies of infants who have died of this disease, and which have 
been supposed by some to explain its nature : such as inflammation 
of the pleura or lungs, of the pericardium or peritoneum, aphthous af- 
fections, &c. Such appearances are certainly not the cause of the 
disease, as they are often absent when the symptoms of the concrete 
oedema are well marked, and are not found to be in proportion to 
the severity of the symptoms. 

The two following cases have been selected from my note book 
as affording examples of the severe form of this disease. 

Case I. Oeneral swelling of the body, with concrete cedema; death,— 
A large male infant, 4 days old, when brought to the hospital, was affect- 
ed with swelling and hardness of the whole body, which was of a dark 
purple colour, mixed with a yellowish tinge. His extremities were particu- 
larly affected ; the body was very cold. The thorax emitted a dull sound 
on percussion. He had a frequent plaintive cry ; and the swelling of the 
cheeks did not admit of his mouth being opened. The pulse was imper- 
ceptible, he got gradually worse, and died three days after admission. 

Dissection, — The body was swelled, very hard, and of a dark red colour, 
particularly evident in the face, and in large irregular patches over the 
trunk. When the cellular tissue was exposed, it had a granular appear- 
ance, of a bright yellow colour, and contained a quantity of a yellowish 
serum. 

The pericardium contained some fluid of the same colour, and its inner 
side was partly lined with a false membrane. The heart and large ves- 
sels were filled with blood, particularly those of the right side. Their sur- 
face was minutely injected, the veins containing liquid blood, more particu- 
larly the heart, where the veins were distended with blood, and the arte- 
ries empty. The foramen ovale was not completely closed. The lungs 
contained a large quantity of blood, particularly the inferior lobes. 
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The TeioB of tiie dura mater were distended with blood ; and on cutting 
through the left hemisphere, a large effusion was found at the external 
part of the corpus striatum. At the posterior comu of the lateral ventricle 
another effusion was found, which seemed to have proceeded from a rup- 
ture of some of the vessels of the plexus choroides. 

The veins of the extremities were found completely gorged with dark- 
coloured liquid blood, but the arteries were empty. 

Casb II. Hard and livid swelling of the whole body ; death. — A female 
infant, three days old, was brought to the hospital very much swelled ; the 
whole body was livid, very cold and hard ; she breathed with difficulty ; 
pulse almost imperceptible ; tongue red at the point ; a discharge from the 
bowels, which was liquid, and of a yellowish colour. She lingered in this 
atate for two days, and expired. 

Dissection. — ^The cellular tissue was distended with a yellow, granular 
substance; when exposed some serous fluid escaped, and a number of 
bloody points appeared from the division of the distended veins. 

The tongue was of a dark red colour, especially at the posterior part, 
and this redness extended to the oesophagus. The internal surface of the 
stomach was also red, particularly along the great curvature, where several 
spots of ecchymosis were found. The veins of the intestines were filled 
with blood ; and several portions of tlie small intestines had a dark-red 
colour, like an extravasation, under the mucous surface. The liver was 
distended with blood. Some serum was found in the thorax ; and the 
lungs were at several parts denser than natural. There appeared to be 
ecchymoses of blood under the serous surface of the pericardium ; which 
was lined with a soft yellowish false membrane, particularly evident where 
it covered the lung ; under it this organ appeared unusually red. 

The veins and sinuses of the brain were filled with liquid blood. 

Some authors have supposed that this disease is congenital, but 
any person examining with attention the examples on record, will 
find that they by no means justify such a conclusion ; which is dis- 
proved by the fact that Auventy found the disease entirely unknown 
in the Lying-in-Hospital, when it was raging with the greatest 
violence in the Foimdling Hospital. 

The unfortunate infants in the Foundling Hospital are reared 
by artificial feeding, and each of them sleeps in a separate cradle, 
in large wards not always well-heated. The medical men of the 

o 
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establishment are aware that nurses would be of advantage^ but 
say that the funds are not sufficient to admit of such an additional 
expense. This is the more to be regretted, as there is little doubt 
that if the infants had nurses, this disease would not so frequently 
prove fatal. 

In addition to these circumstances, we must recollect that in 
infancy the system is weak, and the power of producing animal 
heat so low, that it is insufficient for supporting life in the degree 
of cold to which they are exposed while conveying them from one 
hospital to the other. That this disease is produced by the ex- 
posure of the body of the tender infant to cold, is proved by the 
fact, that the disease is rarely seen in the summer months, while 
a very large proportion of infants are affected with it in the winter, 
when the mortality is often so high as three in ten. 

The following table of the mortality from this disease at a former 
period in the Foundling Hospital at Paris, will give some idea of 
its frequency and fatal result. 



Year. 


Infants admitted. 


concrete (Edona. 


Died 


1808 


4863 


194 


154 


1809 


5115 


114 


100 


1810 


4999 


115 


100 


1811 


5768 


222 V 


203 



It has been alleged by some, that although this disease is so fatal 
in France, it is never seen in Great Britain ; but the writings of 
Underwood, Hulm, &c., disprove such an assertion, llie gene- 
rality of infants are not so much exposed to the causes of this dis- 
ease elsewhere as at the Foundling Hospital, and it is on this ac- 
count of more rare occurrence, although it does sometimes appear, 
from ignorance of the prejudicial effects of cold on the health of 
infants inducing it. 

The infants received in the workhouses of London and West- 
minster before the year 1 767, were sent to the country to be nursed. 
Of these only 1 in 24 lived to be a year old, so that out of 2800, 
the annual number admitted, 2690 died; whereas since better 
measures have been adopted, only 450 out of the whole number 
die ; and the greatest number of these deaths happen during the 
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three weeks the children are kept in the workhouse. — (Examina- 
tion of Dr. Price's ^' Essay on Population/' by the Rev. John 
Howlett, A.B.) Much of that mortality I suspect is in conse- 
quence of the neglect of the pernicious influence of cold, which has 
only been partially remedied. 

These remarks are not less necessary in this climate, (India,) 
where the heat of the day is so frequently succeeded by a very 
cold and damp night air. The following is an example : 

General dropsy of the body. — Obhychrun, aged 3 years. His 
father states that in July last the child's face was noticed some- 
what swollen, which he supposed was produced by cold. He 
therefore kept the child warm, but the swelling in the course of 
three days increased and became general. There was a slight ten- 
dency to fever, accompanied with the symptoms of indigestion. 

Afterwards a native physician saw him, and prescribed warm 
aperient febrifuge medicines, &c. by which the child was much re- 
lieved. He had another attack. The whole body, when first ex- 
amined, was very much swollen, more particularly the extremities. 
The swelled parts were hard, and pitted upon pressure being made 
upon them. The bowels of the child were always constipated, 
urine scanty, and for two weeks he had a cough. Warm clothing, 
with frictions of oil and purgative diuretics, were prescribed in this 
case with great advantage. 

The diagnosis of this disease is very simple. Its presence is 
known by the age of the patient, the swelling, which is in general 
hard and cold, and the state of the circulation and respiration. 

The prognosis must be very guarded when the disease has not 
beeii seen at its commencement, and when the weakness, swelling, 
hardness, and coldness are marked. In other cases it may be dif- 
ferent. 

The various methods of treatment recommended by authors are 
almost entirely empirical ; but if I am right in my opinion con- 
cerning its nature and cause, the advantages of the following plan 
of treatment may be explained. For this purpose I shall consider 
the treatment under the heads of curative and preventive means. 

The curative indications should consist in employing artificial 
means for increasing animal heat, and in accelerating the action of 
the venous system. Thb will be obtained by the employment of 

o2 
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M^arni baths, particularly the sulphureous, and perhaps the exhibi* 
tion internally of gentle cordials, by enveloping the body in non- 
conductors, by frictions, by breathing a temperate and pure air, 
and by the employment of maternal milk for food. It is with much 
pleasure I am able to add, that this plan of treatment, founded on 
the preceding opinion concerning its nature, accords with that of 
Dr. Baron, physician to the Foundling Hospital at Paris. 

If there be symptoms of internal inflammation, bleeding may be 
employed, but always with caution, as it is not borne well by in- 
fants, and always tends to diminish the powers of the system, 
which must be augmented as much as possible. 

In most cases great benefit will be derived from the above plan of 
' treatment; but we must expect that in many cases it will fail, 
more especially in hospitals, where so many circumstances tend to 
aggravate the disease. It is, therefore, to the preventive treatment 
that medical men should direct their attention, which consints in 
invigorating the system, and carefully avoiding the dangerous 
effects of exposure to cold. 

2. Influence of Cold on jidults. 

When severe cold is applied to the surface of the body of an 
adult, the power of generating animal heat, being considerable, pre- 
vents for some time its bad effects ; but when it is very severe and 
long continued, and the body weak, or in a state of exhaustion, pe- 
culiar effects are produced, which we shall now proceed to con- 
sider. 

The first effect of such a degree of cold is that of a sedative agent ; 
the skin becomes pale and shrunk, and as the effect increases the 
heart becomes affected, being slower and weaker in its action, and 
propels the blood with less force to the extremities. The circula- 
tion is still further diminished by the weakness of the parts, the 
diminished degree of animal heat evolved, and the veins of the part 
being constricted and shrunk, so that blood passes with difficulty 
through them. In such a state the surface remains pale and 
shrunk. In the' extreme parts of the body, when there is a large 
surface, and the person is weak, the part would often be destroyed 
were it not for the non-conducting power of the skin, which prevents 
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the escape of animal heat, and the reaction that such a state of 
parts produces. 

In such a case the blood is sent by the more vital arteries with 
greater velocity to the part, so as to resist the sedative effects of 
the coldy and on arriving at the veins the constricted and weakened 
state of the part opposes new obstacles to its progress ; in conse« 
quence of which the extreme veins are slowly enlarged, and cannot 
empty themselves ; and the part becomes red, which changes to a 
purple colour as the congestion increases. As the exhaling ar- 
teries which are under the heart's action secrete, while the weak- 
ened and engorged veins do not absorb, a swelling or oedema of the 
parts occur in the cellular tissue, among which the retuniing vessels 
arise. 

This accumulated secretion diminishes the vital powers of the 
capillary vessels, and is the cause of the tendency to gangrene in 
these cases when the part is wounded. 

These changes explain the phenomena related by Spooner, who, 
with two others, exposed their naked bodies on the top of Arthur's 
Seat, a mountain of considerable elevation near Edinburgh, when 
the temperature of the air was 3 2° Fahr. They found that the pul- 
sations of the arteries became more frequent and weak in propor- 
tion to the time they remained exposed, until they were no longer 
felt at the wrist. One of them sat down on the snow, when he be- 
come so weak that he could not rise without assistance. During 
this experiment they remarked that the parts of their body in con- 
tact with the ice or snow became red and swollen, and the pulse 
very weak. The redness and swelling increased until they found 
it necessary to terminate the experiment. * *^ En passant les monts 
environ le Noel, 1537," says M. Thierry de Hery, " avec gens de 
guerre du roi Fran9ois P"", plusieurs en notre troupe endur^rent 
telle froidure, qu'aucuns, non seulement le nez ou Ics oreilles, mais 
aussi la verge se tumifia ; es uns quelque pen, es autres si v^h^- 
mentement, que le cuir se dilac^roit par trop grande tension ; es 
autres, elle s'y fit telle privation d'esprit, qu'ilyeut commencement 
de gangrene." f 

* Thomson's Lectares on Inflammation, French translation, p. 659. 
t La M^thode Curatoire de la Maladie Ven^ienne, p. 141. Paris. 
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The tumefaction in these cases depends on the congestion of 
blood in the veins, and, if long continued, on the accumulation of 
serum, as has been explained when considering the concrete oedema 
of infants. 

As the power of generating heat is so considerable, and the means 
of defence of the trunk of the body prevents its being affected by 
ordinary degrees of cold, the following remarks refer to its effects 
on the extreme parts of the body. When the collapse in such 
parts has been considerable, the reaction is likewise severe; so 
that the vessels resist the sedative effects beyond the power which 
they possess for supporting the action of any part ; and surpass* 
ing the action of strength, it becomes one of irritability, and has 
a strong tendency to cause mortification. 

In this manner we explain those inflammations which attack the 
extreme parts of the body when exposed to cold, called Chilblains. 
These inflammations are liable to recur on the return of the cold 
weather, and produce a most painful itching, or burning sensation 
in the part, which is red or livid. Such parts often ulcerate. 

Ribes has related the following case : — 

M. D., aged 36, had been subject each winter to chilblains, which pro- 
duced violent suffering each year for two or three months. During the 
winter of 1799 she had a violent attack, which extended to the large veins 
of the fore-arm, which were swelled and morbidly painful. The usual 
symptoms of fever came on, succeeded by those of the typhoid type, and 
gangrene in the hand and fore-arm. She died on the twentieth day. 

On dissection, the veins were found inflamed, and contained pus from 
the hand to the heart. * 

The peculiar nature of the inflammation produced by the reac- 
tion after exposure to cold often causes congestion and consolida- 
tion of blood in the part, more particularly in the veins. As this 
effect extends to a number of the vessels of the part, the general 
consolidation, and consequent want of circulation, produce gan- 
grene. 

When the cold is still more severe, and its effects have extended 
deeper, it produces frost-bite. When heat is applied externally in 

* Revue M^icale, 11 ann^e 1825, p. 70. 
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this state, inflammation is produced, which rapidly passes to gan- 
grene. In countries where the temperature falls very low, when a 
sudden change of temperature occurs, inflammation and gangrene 
occur in the extreme parts of the body, which drop off. M. Larrey 
relates an example ojf this effect in the unfortunate campaign of the 
French in Russia. The army was exposed to all the effects of a 
very low temperature without any bad results occurring ; but as 
soon as a sudden rise in the temperature took place, a great many 
of the soldiers were affected with inflammation of the extreme parts 
of the body, which frequently terminated in gangrene. 

When the cold applied to the body is still greater, its sedative 
effects, which first appear in the extreme parts, extend towards 
the trunk. The circulation becomes weaker and slower ; less and 
less blood is sent to the extreme parts, while a congestion takes 
place in the internal organs ; from the peculiar structure and situa- 
tion of the brain, it becomes peculiarly affected, and an irresistible 
propensity to sleep occurs, when the body generates less animal 
heat, and quickly dies. Exercise, by increasing the generation of 
animal heat, is the best means of preventing this fatal result. 

An example of exposure to cold may frequently be seen in the 
humid atmosphere of Bengal, when the radiation of caloric from 
the body exposed when asleep to the night air produces such a 
degree of cold, accompanied with a deposit of dew, as may destroy 
the individual, or be followed by such a degree of reaction as to pro- 
duce fever. Another case is local, and is followed by local conges- 
tions and inflammations ; such cases are frequently seen in this 
country by exposing the face to the sky, and in this state falling 
asleep. Radiation rapidly takes place from the exposed surface, 
and such a degree of cold and deposit of dew take place, as are fol- 
lowed by reaction, congestion and inflammation of the exposed 
part. As this is generally on one side of the face, it swells, with 
inflammation of a remittent kind, particularly of the sensible eye, 
and a distortion of the features of the opposite side follows. These 
effects are of more frequent occurrence at the full and change of 
the moon, and hence the supposed influence of this planet in pro- 
ducing cold, and according to others, her pernicious influence upon 
animal life. 

We shall now be prepared to understand the influence of different 
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climates upon man ; and it is found that when the temperature 
ranges between 55^ and 70P of Fahr. it is the most congenial to man- 
kind. In such an atmosphere there is a considerable loss of animal 
heat; which is generated quicker under )hese circumstances from 
the energy imparted to the whole system by exercise. In this 
state the functions of organs are increased, heat is generated, and 
the secretions are rendered equable and general ; for during these 
good effects the exposure must be less in proportion to the indi- 
vidual's age and strength. 

A contrary effect is produced when the body is exposed to a high 
temperature, particularly when joined with moisture ; as in such 
a situation little animal heat is removed from the body, and the 
capillaries of the skin lose their energy and become relaxed. In 
this state copious perspirations occur, and animal heat is conveyed 
away, and produces a weakness of the oi^ans, less heat is gene- 
rated, the person becomes languid, and the organs unfit for severe 
or long-continued exertion. Such changes will take place more 
quickly in proportion to the strength of the system, and the power 
of the organs, as i^ore animal heat is generated to supply that 
diiisipated by perspiration. 

Sudden changes of climate will produce a greater effect accord- 
ing to the age and constitution of the person ; and such effects will 
be much diminished by the influence of habit. 

From the foregoing remarks the following conclusions may be 
drawn : — 

1. The development of animal heat is least in the infant, increases 
in maturer years, and again diminishes in old age. It is less at 
the extremities of the body than at the trunk, or more internal 
parts. 

2. In infancy, from the highly organized skin and low animal 
heat, cold must be applied with caution ; but, as the one diminishes 
in sensibility, and the other increases in power, cold may be ap* 
plied with more freedom. 

S. As a therapeutical agent, cold may be employed with great 
advantage for two opposite purposes ; as a tonic when applied in a 
moderate degree, and for a short time ; or as a sedative when the 
system is weak, and the degree and time during which it is applied 
have been considerable. 
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4. To prevent the pernicious effects of cold, we must endeavour 
to restore the power of generating animal heat gradually, and re- 
move the effects which have been produced* 

Mechanical Obstructions to the Circulation. 

When the principal venous trunk of a limb is tied in one of the 
inferior animals, a congestion of blood beyond the obstructed part 
takes place from the impeded circulation diminishing the power of 
the absorbent vessels, and a collection of serum in the cellular tissue 
of the limb is the consequence. In like manner, when the return 
of the blood to the heart is impeded, the functions of the extreme 
vessels are weakened, and unless the system be sufficiently strong 
to prevent the consequence of this loss of balance between the 
two sets of secreting and absorbing vessels, the heart propels the 
blood, the absorbents perform their office in an imperfect manner, 
and a pale, soft and compressible tumour is produced called oedema. 
When the veins of one side are alone affected, the swelling is con- 
fined to the same side ; as may be observed in such swellings of 
the scrotum. An excellent example of this is related by Mr. Pott 
in his surgical works. 

When oedema thus occurs locally, the swelling always increases 
first in the parts from whence the obstructed trunks arise, par- 
ticularly when the cellular tissue is lax, is in considerable quantity^ 
and is in a depending position. In this manner we leani the com« 
mencement and progress of the swelling, and in what part of the 
circulation the impediment is situated, and by thus detecting the 
cause we can more readily palliate or remove the disease. 

When the cause of the obstruction is in the heart, dropsy com- 
mences in the extreme parts of the body by these weak parts being 
capable of resisting less the retarded circulation. It then becomes 
general. 

When the disease is situated in the vena ports the disease com- 
mences as ascites. When the vena cava abdominis or external 
iliacs are affected, the inferior extremities and scrotum become 
oedematous. When the principal veins of a limb are obstructed, 
the parts swell from which they arise. 

We can thus explain the gradual progress and manner of en- 
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largtng of these swellings. The removal of the cause, in like man* 
ner, will be followed by the disappearance of the swelling. When 
this takes place suddenly and to a considerable-extent^ it sometimes 
produces a quickness and difficulty of respiration, an inactivity and 
sense of drowsiness, which often terminates in apoplexy and death. 
These symptoms are produced by the rapidly-increased volume of 
the blood, which may always be produced in the inferior animals 
by injecting a large quantity of fluid into the veins. Nature in 
such cases generally throws off the superfluous fluid by increasing 
some of the secretions^ particularly the urine. The same effect 
may be produced artificially by removing some of the circulating 
fluid. 

After these general remarks on this order of dropsies^ we shall 
next consider their varieties. The mechanical causes producing 
dropsy may be either by unnatural growths, a displacement of 
neighbouring parts pressing upon the principal trunks of veins of 
a member, or these vessels being obstructed by the extension of the 
inflammation from neighbouring parts to the veins. 

(1.) Pressure upon Veins produced by an unnatural growth^ or the 

displacement of parts. 

Mechanical obstruction in the circulation from diseases in the 
heart is a frequent cause of dropsy. These diseases are changes 
in the form of the valves, the formation of polypi, &c. 

The valves in such cases become less flexible, and the size of the 
opening is diminished through which the blood passes ; an accu- 
mulation thus takes place behind the obstruction, which increases 
the action, and ultimately the strength of the organ ; this is called 
hypertrophy of the heart. 

As the aortic valves are most frequently the seat of disease^ 
from the obstruction to the circulation of the blood, this accumu- 
lates in the left ventricle and auricle, and is followed by a con- 
gestion of blood in the lungs, which produces quick respiration^ 
dyspnoea, particularly on taking exercise, haemoptysis, &c. Such 
symptoms quickly increase to a distressing and dangerous d^^ree, 
much quicker than the hypertrophy of the heart. But as this in- 
creases, the whole nervous system becomes loaded with bloody so 
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that the face and extremities become livid on any excitement of the 
system^ as by exercise. A^ the disease advances, the difficulty 
which the veins have in propelling their contents becomes more 
and more evident, particularly the extreme veins, where they are 
little supported by neighbouring parts, and when individual weak- 
ness exists. On this account the brain, lungs, liver, and spleen 
become often engorged ; in other cases the face, but particularly 
the lips, become purple, the vessels of the mucous membranes of 
the bronchi and intestines become distended, and not unfrequently 
blood is evacuated from the extremities of the vessels, forming 
hsemoptysis, melsena, &c. In some cases these symptoms are pro- 
duced by the rupture of vessels in the parts. 

Such congestions predispose the part to inflammation, which, by 
increasing the obstruction in the capillary vessels, produces local 
congestions or erysipelas ; this, from its peculiar nature, has a 
great tendency to become gangrenous. In such cases, from the 
general consolidation in the veins, the circulation is impeded, and it 
is only at particular points that any secretion takes place ; as there 
is no absorption in such a state of vessels, small local collections of 
serum, modified by the diseased state of the vessels, take place, 
forming bullae, so frequently seen in erysipelas. 

The congestions of blood diminish the powers of absorption in a 
greater degree than the arterial action is weakened, and an (edema- 
tous swelling is the consequence. This takes place when the veins 
are least under the influence of the heart, as the face, and in par- 
ticular when the blood flows against its own gravity, as at the feet 
and ankles. 

The swelling is characterized by its soft, cold feel, and its retain- 
ing for some time the pressure of the finger ; it is at first local, but 
becomes general when the cause is severe, or continues long. The 
enlargement appears first in the parts containing most cellular 
tissue, most distant from the heart's action, and most dependent. 
Hence the extremities are the parts which generally first swell, and 
afterwards the general cellular tissue, the serous sacs, as the peri- 
toneum, pleura, and pericardium, until the whole system becomes 
so affected as to destroy the individual. 

When the obstruction to the circulation of the blood through the 
heart takes place at the origin of the pulmonary artery, the drop- 
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Steal symptoms are first remarked there ; and it is only towards the 
fatal termination that dyspnoea becomes distressing. 

Diseases of the liver are very frequently a cause of dropsy, by 
the obstruction to the circulation which they produce in that viscus. 
These diseases may be reduced to such chronic diseases of the liver 
as tbay produce dropsy in the cellular tissue of that organ ; inflam- 
matory diseases consolidating the blood in the branches of the 
vena ports, or diseases so aiSecting the substance of the liver as to 
encroach upon and contract the veins as they pass through it. 

The first and second cases follow hepatitis, and require the use 
of antiphlogistic remedies, with mercurial purges, &c. The third 
form of dropsy is most frequently produced in cases where the liver 
is found diminished in size, and of a hard, pale appearance. In 
such cases the blood appears to pass through it in smaller quan- 
tities than natural through the ramificatious of the otherwise 
healthy vena ports. This produces a congestion in the place, fol- 
lowed by dropsy of the abdomen. In the progress of such cases the 
accumulation of serum will be found to have commenced, and con- 
tinued for a long time, confined to the abdomen, forming ascites. 
Towards the termination of the disease the dropsy extends to the 
inferior extremities. 

When the disease is less acute, the swelling early in the disease 
only appears towards evening, from the increased stimulus and po- 
sition of the body, for which reason it disappears during the night. 
As the progress of the disease advances, the swelling becomes per- 
manent, and extends up the legs until the whole body is affected. 

In the course of the enlargement the body becomes emaciated, 
hectic fever supervenes, and the patient gradually sinks. In other 
cases the collection of serum rapidly increases from slight im- 
prudences, or causes increased irritation of the part, and the patient 
rapidly sinks from the severity of the inflammation producing it. 
I shall afterwards relate an interesting case of this kind of dropsy. 

When the liver is studded with tumours, dropsy is not a neces-- 
sary concomitant ; and when it does appear, in these cases it is 
usually in the form of dropsy of the inferior extremities, as the 
vena ports is less obstructed than the vena cava ascendens, from 
the pressure of the diseased liver upon it. 

The enlarged Spleen from fever, with the consequent weakness 
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it produces, and the pressure it exerts upou the veins, is sometimes 
the cause of ascites or dropsy. 

Sometimes the formation of tumours causes pressure upon the 
principal trunks of veins, impeding the circulation, and producing 
dropsy, either by consolidating or converting the blood into their 
own nature, or by the pressure upon them retarding their contents 
beyond the obstructed part. Should the collateral branches not be 
sufficiently large to carry off the blood, a congestion takes place 
beyond the obstructed part, absorption is thus imj^eded, and oedema 
produced. On account of the blood flowing against its own gra- 
vity, such partial dropsies take place more frequently in the inferior 
than the superior extremities. The following is a case of one of 
the more unusual forms of local dropsy. 

Cask. Cancerous ulceration extending to the axilla, and obliterating the 
axillary vein ; adema ; death, — A female, 60 years of age, had her left 
mamma removed on account of a cancerous disease of the part. Some 
time after, the disease agaiu appeared, and after employing various reme- 
dies without any advantage, she was admitted into St. Louis's Hospital. 
The disease was then found to have extended to the axilla, and along the 
Side of the thorax, where it had hard ulcerated edges, and was of a deep- 
red colour. The left arm was distended by an oedematous effusion, from 
the pressure of the tumour upon the trunks of veins of the part. The dis- 
ease had proceeded so far as to exclude all hopes of advantage from an 
operation, and only palliatives were employed. The arm remained en- 
larged until her death, which occurred six weeks after admission. 

Dissection forty -eight hours after death, — ^The left arm was enlarged by 
infiltration. 

The right lung was hepatized, and had extensive adhesions to the 8ide< 
In the pleura and pericardium a considerable quantity of serum was found* 

The vena innominata was healthy, but on tracing the left subclavian 
vein, it was found covered with a hard tendinous fascia. On opening it 
to the axillary trunk, this was found to diminish gradually in size, 
and to terminate in an open ulcer. Several collateral branches joined 
the vein above the part obliterated, and communicated with those of the 
arm. The artery passed through the diseased mass, but it appeared very 
healthy. Thus the blood was sent to the extreme parts of the arm as in 
health, but the obliteration of the principal vein of the arm impeded ab- 
sorption and the return of the blood by the veins, which was the cause of 
the oedema. 
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In this case the specific inflanimatiou extended from Uie tumour 
which surrounded the veins to their contents ; in consequence of 
which they were obliterated, not by the gradual encroachment of 
the tumour pressing on the weak vessels, but by the inflammatory 
disease having produced a consolidation of their contents, which, as 
the specific inflammation advanced, were slowly converted into a 
substance like that of the tumours which surrounded the vessels. 
In this manner we explain why the veins retained their natural 
size, although surrounded by malignant diseased structures ; and 
in their advancement beyond the tumour, we see the different steps 
by which the veins were obliterated by the consolidation of the 
blood, its adhesion to the vessels, and gradual conversion into the 
diseased mass which surrounded them, and in this case the con- 
traction and obliteration of the vein beyond this part. Are not 
such cases examples of blood becoming diseased, and that in a 
specific manner ? 

In these cases the imperfect circulation of blood in the veins 
prevented them from performing tlieir functions; and the increased 
debility a few days before death explains the occurrence of dropsy. 

This obstruction in the trunks of veins by condensed blood is a 
frequent cause of cedema, and is thus explained : The arteries con- 
vey the blood to all parts of the body, and perform the important 
offices of secretion and perspiration, while the veins and lymphatics 
perform absorption, and return the blood to the liver and heart. 
When a venous trunk is obstructed by an irritating cause, which 
produces a consolidation of its contents^ the action of the heart and 
arteries remains natural, and their secretions continue, while ab- 
sorption is diminished, or perhaps destroyed, and produces oedema, 
which will first be observed in the part where the veins arise. 

Morbid Enlargements of the Pancreas^ Mesentery ^ and other 

abdominal Fhcera. 

The pressure of tumours upon the trunks of veins is not so fre- 
quently followed by dropsy as might be supposed, as the growth of 
the enlargement is gradual, and it seldom impedes the circulation 
in a vessel which is always distended by a fluid propelled along it 
with considerable force. In this manner we explain the maimer in 
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which tumours frequently encircle the trunks of veins ; and in 
other cases when the advancement of the tumour is more rapid, so 
as to encroach on the vein, collateral trunks or branches cany on 
the circulation, and no congestion or cedema is produced beyond 
the part obstructed. Hence the trunk of a vein may be obstructed^ 
as of the jugular vein, and the blood be returned by the vein of the 
opposite side ; or the deep-seated trunks or veins may be rendered 
impervious, and the external branches carry on the circulation. It 
is for this reason that the varicose state of the veins distributed 
over a tumour forms an important diagnostic sign of the rapid 
growth of new structure. This obstructs the Vessels of the part, 
and thus indicates the malignant nature of the tumour. When 
the laxity of the parts allows the enlargement of the swelling, the 
obstruction of the vessels is frequently prevented. In a case of this 
kind, in which the tumour had enveloped the penis, and terminated 
in a large ulceration in the groin, the crural vessels were found 
healthy, and of their natural size, although surrounded for a con- 
siderable distance by a large mass of disease. The tumour in this 
case was very vascular, and no oedema preceded death. The ab- 
sence of such a consequence was most probably owing to the per- 
son being a strong middle-aged man, and his being little weak- 
ened. The collateral branches enlarged, free circulation took place 
through the tumour, and dropsy was thus prevented. 

Mesenteric glands are often found much enlarged, and frequently 
produce dropsy of the inferior extremities. 

When tumours of a malignant nature form in the lungs, such as 
fungus haematodes, melanosis, and other new growths, they most 
generally end by causing an effusion of serum into the cavity of the 
chest. This is produced by their impeding the circulation through 
the pulmonary vessels ; but a more frequent cause of such obstruc- 
tion to the transmission of blood through the lungs is produced by 
previous attacks of inflammation and thickening of the organ. 

In all such cases of obstruction, dropsy is always most liable to 
be produced when the person is weak. In this state the trunks of 
veins afford less obstruction to the encroachment of the swelling, 
the collateral circulation is imperfectly performed, and absorption 
is weak, while the secretions are little altered in their power. 

The progress of deep-seated collections of matter towards the 
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surface sometimes produces such pressure upon the veins in their 
neighbourhood as to be followed by dropsy. Lumbar abscesses 
sometimes produce this effect. 

Aneurisms as they enlarge sometimes obstruct and obliterate 
venous trunks in their neighbourhood. Mr. Hunter saw one which 
almost completely obstructed the superior vena cava, and the left 
brachio-basilic veins. Bertin saw another case in which several 
aneurismal tumours at the arch of the aorta compressed the vena 
cava superior, and produced oedema of the face, and several attacks 
of apoplexy. Corvisart had seen a similar case. 

My friend M. J. Cloquet showed me a drawing of an interesting 
case in which the vena cava abdominis was almost obliterated, and 
CBdema of the inferior extremities produced by a large calculus, 
which had become encysted in its descent from the kidney to the 
bladder. The obstructed vein was found filled with a coaguliun, 
and the collateral veins were in a varicose state. In another case 
a femoral hernia in its descent passed between the crural artery 
and vein, compressing the first, and almost obliterating the last. 

A part of the artery, when the swelling had pressed upon it, 
was changed to a white cartilaginous structure, and a large varix 
was found in the femoral vein where it joins the crural. The en- 
larged gravid uterus^ pressing upon the trunks of veins as they 
pass near it, is a very frequent cause of oedema of the inferior 
extremities, which is prevented from producing any bad conse- 
quences by position, frictions upwards, &c., until the obstructing 
cause is removed. 

In all such cases of dropsy the skin is pale and dry, and the se* 
cretions diminished, the patient also complains of thirst, languor, 
and weakness. The bowels are constipated, the dejections scanty, 
and of a pale or white colour. The blood is of a pale colour, and 
the crassamentum soft ; the urine is high-coloured and scanty, and 
deposits a red sediment. It does not coagulate by heat. As the 
swelling increases the movements of the diaphragm are impeded, 
and dyspnoea, &c. is produced. 
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(2.) Obstruction of Venous Trunks from the consolidation of 

Blood. 

When inflammation occurs in the neighbourhood of trunks of 
veins, it does not always extend to these vessels ; in consequence 
of their coats having so little vitality, and from the continual 
change of the large quantity of blood passing through them. But 
in some cases, from the extent and violence of the inflammation, 
or rather from the predisposition of the vessels to be so affected, a 
consolidation of the blood takes place, and the impeded circulation 
produces dropsy of the part beyond the obstruction ; from the slower 
progress of blood in the veins of the inferior extremities they are 
more liable to be thus inflamed than those of other parts of the body. 
The most frequent and dangerous form of dropsy so produced is 
that after delivery, called phlegmasia dolens, which has been al- 
ready considered, although it differs from the generality of dropsies 
in consequence of its acute nature, and the consequent unusual 
quantity of the coagulable principle effused. 

In all such cases the principal trunks must be affected before 
any great accumulation can take place beyond the obstructed part ; 
as there is such an intimate communication, and such a power in 
nature of enlarging collateral branches, that it frequently happens 
that large trunks are obliterated, and the circulation continues by 
means of the collateral branches without dropsy occurring. 

The trunks of veins are in other cases obstructed by the rapid 
enlargement of vascular tumours round them, which extend to the 
vessels, consolidating their contents, and converting these into the 
peculiar nature of the surrounding disease. In this manner large 
trunks of veins are often obstructed, and produce dropsy of the 
part from which the branches arose. 

Ca&s. — A man, 70 years of age, had been affected for a considerable 
time before admission into hospital with a large tumour, of a hard tuber- 
colated form, in the left groin, which was attended with such severe lan- 
cinating pains as prevented him sleeping for some time before admission. 
He was much emaciated, had no appetite, and his left leg was distended 
with an cedenlatous swelling. Several days after death, which occurred 
aeon after admission, the right leg became dropsical. 

p 
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Dissection. — Several small adhesions were found between the pleura 
pulmonalU and costalis, and several ounces of a yellowish serum were 
found in the left sac of the pleura. The lungs were healthy. Several 
ounces of a sanguineous serum were foimd in the pericardium ; the heart 
was large and flabby, and its right cavities were filled with dark-coloured 
semi-coagulated blood. 

When the abdomen was exposed, a large diseased spleen was first re- 
marked. It was thrice the natural size ; and on dividing it, it was found 
to be composed of a scirrhous structure, intermixed with portions of a 
dark-coloured substance, and surrounded by tlie healthy-looking structure 
of the organ. The pancreas was enlarged, and partially converted into a 
yellowish cerebriform matter. 

llie stomach adhered intimately to the diseased spleen ; its villous coat 
was thickened, of a soft yellowish colour, and highly injected. 

The tumour in the groin was of a pyramidal form, about the size of a 
fist, and situated under the fascia lata femoris. Several enlarged glands 
appeared on the surface of the tumour, and an oval-formed swelling, about 
the size of a pullet's egg, formed the apex of the large mass of disease, and 
had a cerebriform appearance, whilst the rest of the enlargement had a 
cartilaginous hardness, and strongly adhered to Poupart's ligament and the 
horizontal branch of the pubis. The disease extended to the mesenteric 
glands, which were partially converted into a large, hard cartilaginous 
mass, mixed with cerebriform matter, and a dark-bluish substance. 

The veins of the left leg, from the foot to the termination of the external 
and internal iliacs in the common iliac veins, were filled with changed 
consolidated blood. At the upper part of the thigh, where the venous 
trunks were surrounded by the tumour, they were filled with a hard fibrous 
matter, which on careful examination, assisted by maceration, &c. was 
found to resemble ^he hard yellowish mixed with dark-bluish matter which 
was found in the spleen and mesenteric tumour. The calibre of the veins 
appeared a little smaller than those of the right side ; and this difference 
became better marked lower down in the thigh. At this part the consoli- 
dated blood appeared more recent, but seemed contracted at different 
points, and at others formed oval tuberculated-looking enlargements, which 
appeared covered with a thin transparent membrane very slightly attached 
to the internal membrane of the vein. 

On the right side the femoral vein was found filled partly with an irre- 
gular mass of recently coagulated, or rather consolidated bloody which 
formed enlargements at the valves of the vessel. It was easily removed 
from the vein, the internal membrane of which seemed quite healthy, as 
well as those branches which arose below this part. 
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The arteries were partially ossified. Many of tbe lymphatic glands 
were enlarged and inflamed ; but after a careful examination, nothing mor- 
bid could be discovered in the thoracic duct. 

These appearances in the veins explain the oedema in the two sides : 
in one the obstruction was old, the oedema having existed long ; while on 
the other side the consolidation had been recent, and the collection of serum 
only showed itself a short time before death. 

Tn such cases of malignant tumours there is a strong tendency 
to inflammation, which must be diminished by proper remedies 
and avoiding all irritating causes. The following case affords an 
example of the danger of using an opposite course of treatment. 

Casb. — Thomas Allan, aet. 55, was admitted into hospital in consequence 
of dropsy, particularly affecting the abdomen. His skin was yellow, he 
had a haggard expression of face, and was so weak that it was not sup- 
posed he would live till morning. Various diuretics, with small doses of 
calomel, were given without much benefit ; and as the ascites had increased 
considerably, the operation of paracentesis was ordered, and a large pail 
of yellowish serum was removed. 

Nov. I8th, — I found the patient's expression of face very anxious, with 
a deep tinge of yellow in the skin. He informed me it was the first time 
the operation had been performed. 

2lst, — Has still a very anxious appearance, his breathing hurried, but 
does not complain of pain. Four ounces of wine have been given him by 
the fiunily physician. 

22nd, — Was suddenly called to see this patient in consequence of his 
having been attacked with rigors. Pulse small, hard, and very frequent ; 
the abdomen is very much distended. 

He died during the night, 

Dissection. — ^The abdomen appeared as large as before the (operation, 
from the accumulation of serum. 

Peritoneum highly inflamed, with numerous small vessels ramifying under 
its surface. The epiplon thickened and inflamed. The mucous mem- 
brane was generally inflamed from the stomach to the rectum, spots, with 
streaks of red, appearing on the valvulae coniventes and large intestines, 
and the appendices epiploicse being of a red colour. 

The pericardium contained a couple of ounces of yellowish serum, and 
where this membrane covered the heart it appeared inflamed, particularly 
over the right auride, where a conaiderable quantity of a soft poruleat 

p2 
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snb&tance had been secreted. Old adhesions united the pleura costalis to 
the pleura pulmonalis. The lungs appeared healthy. Where the vena 
innominata joined the vena cava descendens, an oval hard tumour, the size 
of a duck's egg, was found pressing upon and diminishing the calibre of the 
venous trunks, as also the ascending aorta and arteria innominata. When 
cut into, this tumour appeared to be composed of the same hard partly- 
cartilaginous fungoid tumour as that found in the liver. The lower part 
of the mucous membrane of the trachea and commencement of the bronchia 
was of a dark-red colour, and considerably swelled by serum. 

The liver appeared smaller than usual, was of a light-grey or ash- colour, 
felt hard, and presented on its surface light-coloured projecting tubercu- 
lated masses, with numerous vessels ramifying upon their surfaces. The 
trunk of the vena portse, when opened, appeared smaller than natural, 
and became still more apparent as it passed through the pancreas, which 
seemed enlarged and indurated. On following one of the trunks of the 
vena portae, it was found to be filled with a granular-looking coagulum, 
but this did not adhere to its internal membrane, which seemed healthy and 
pervious. The second trunk of this vessel was slit open, and after removing 
the same kind of coagulum, which was situated at its commencement, the 
vein was found completely filled by a fungous-looking substance, that 
had a reddish tinge, particularly round its lobulated extremity. When the 
trunk was exposed to the extremities, its branches were found completely 
filled with the same substance, until it terminated in one of the large tu- 
mours which were seen externally, and which was found to penetrate deep 
into the substance of the liver. They had a granular appearance, and near 
their centre a cartilaginous mass appeared, of an irregular figure, and that 
seemed to be lost in the softer mass which surrounded it. The other 
branches of the vein belonging to the same lobe were found distended with 
the diseased mass, and some of them could be traced through the more 
healthy structure of the liver to the surface, where insolated tumours of 
the same description were found ; while other branches, likewise distended 
with the tumour, terminated in bulbous extremities. 

The trunk of the vein from the right lobe of the liver was pervious, but 
near its origin a coagulum was found only attached to the internal coat of 
the vein at one point, where a number of vessels appeared to be given off 
and distributed upon the tumour, which was tough, of a yellowish colour, 
and appeared evidently to be taking on the structure of the other tumours. 
At the commencement of a third trunk of the vein, a yellow, granulating, 
unattached substance filled the vessel, and appeared to be taking on the 
bame diseased structure as the tumour in the liver. 
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Nothing was known of the history of this interesting case. The 
disease appears , however, to have commenced as a malignant tu- 
mour in the liver, which slowly affected the system, and produced 
permanent jaundice. By some imprudence, or by the progress of 
the tumour to softening, the severe inflammatory diathe:<is was 
produced, and this, aggravated by the operation of paracentesis, 
hastened the individual's death. 

The blood had consolidated, and it appeared to have extended 
from the diseased tumour to the trunk of the veins, and from these 
extended to other branches which ramified upon healthy parts of 
the liver. The changes that the blood appeared to undergo was its 
consolidation by the influence of the specific inflammation, and its 
conversion into a similar structure. The impervious vena ports 
explains the occurrence of ascites, which was increased after the 
operation for withdrawing the serum, by the irritation it caused. 

The bronchial tumour did not seem to produce oedema, as it 
appeared to press on both the arteries and veins ; but had it been 
allowed to increase it would have pressed more upon the yielding 
veins than the arteries, and dropsy would have been the conse- 
quence. 

In the treatment of this form of dropsy, the indications are, to 
combat dangerous symptoms, to remove the cause, and to promote 
the re-absorption of the effused serum. This is done in acute cases 
by lowering the sthenic state of the body, by increasing other se- 
cretions, more particularly of the mucous membranes ; or, if the 
accumulation of serum be so great as to produce distressing sym- 
ptoms, and impede absorption, the serum must be removed by scari- 
fying the part, and then using remedies to diminish the influence 
of the cause. 

As the cause of dropsy must vary the treatment, I have also 
considered this under the three classes of causes ; — when the circu- 
lation is impeded, when inflammation and when debility are present. 
Here I have to speak of the treatment when mechanical obstruc- 
tion is the cause of dropsy. 

When the cause of dropsy depends on a disease of the heart, the 
dropsy is only to be considered as a symptom ; and an indication 
of treatment should be directed to mitigate the disease in the heart 
by diminishing the mass of the circulating fluid. This is to be 
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done by frequent dmall bleedings^ by diminishing the quantity of 
liquids, by laxative medicines, by the use of digitalis, and other 
diuretic medicines. When other internal organs produce dropsy, 
our attention must be directed to the removal of the cause, while 
its effects are prevented by assisting the flow of the venous blood, 
by pressure or friction of the part, by promoting absorption, in- 
creasing the tonic action of other secreting organs which are more 
or less obstructed, and by increasing tlie secretion of the kidneys 
and bowels. This last indication will be particularly advantageous 
when it is ascites. In hydrothorax it will be less so, and more ad- 
vantage will be obtained from chalybeates. 

For obtaining these different indications the use of blue pill will 
be of great advantage, by assisting absorption ; and for assisting 
the action of purgatives, sudorifics and diuretics, as squills, digi- 
talis, nitrous aether, liquor ammon. acetatis, &c. These remedies 
must be changed from time to time, and generally continued for a 
long time. 

When the liver is the part affected, mercurials mixed with digi- 
talis, squills, or purgatives, and nitro-muriatic acid in decoction, 
with sarsaparilla, may be combined with alterative doses of blue 
pill. 

In such cases it must be recollected that the mercurial remedies 
ought not to be carried so far as to affect the general system, and 
thus produce a debilitating effect, as this will increase the ten- 
dency to dropsy. 

Some cases of this form of dropsy take on an active form, ac- 
companied with such sudden and great increase to the effusion 
as to produce most distressing symptoms of anxiety, difficulty of 
breathing, &c. In such cases the acute symptoms are to be sub- 
dued by active antiphlogistic remedies, followed by the exhibition 
of drastic purgatives, such as calomel, elaterium, croton oil, gam- 
boge, &c. 

I have observed more than one interesting case of this kind of 
dropsy which rapidly proved fatal by neglecting antiphlogistic 
remedies, using stimulants^ and having recourse to the operation 
of paracentesis. 

In many cases the physician does not see the patient until the 
accumulation of serum has increased so much^ and in other cases 
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the cause is so powerful^ that the swelling has increased to a great 
size. In such cases it is necessary to remove the serum by an arti- 
ficial opening, so as to allow the parts to be restored to their natu- 
ral state, when the absorbents will be more easily made to act, and 
the cause of the dropsy treated with a far greater chance of success. 

In making openings to allow the escape of accumulations of 
serum, we must bear in mind that the circulation in such parts is 
very imperfect ; as the slowness of the progress of the blood in 
the veins, and their small number, render them liable to be attacked 
with erysipelas on being irritated, which, from the weak and im- 
peded circulation, are liable to become gangrenous, particularly 
when parts at a distance from the heart are so affected. To pre- 
vent such distressing results, the scarifications are to be performed 
where the circulation is most under the influence of the heart's ac- 
tion, and where the part is most vascular. 

When erysipelas attacks such wounds, we must have recourse 
to bleeding according to the strength of the system. Much bene- 
fit is obtained by such an evacuation, and the dark-red colour 
which the consolidated blood in the capillaries produces changes to 
a more florid appearance, when it terminates by a resolution. Se- 
veral such examples are related by Andral, in his *^ Clinique Me- 
dicale," p. 499. 

Another temporary means of relief is obtained by tapping, which 
is of importance in relieving the distressing symptoms of disten- 
tion, and allowing time for the employment of remedies in chronic 
cases ; but in the acute and subacute form it should very rarely be 
had recourse to, as it increases the cause of disease, and thus has- 
tens its fatal course. We must however recollect, that when the 
cause is acute it must first be attacked ; if of an inflammatory 
nature this must be reduced, and the tapping performed, or other- 
wise the irritation will increase the disease, and the serum will 
again accumulate. 

SKCTION III. 

Dropsy produced by Debility. 

When the system is much debilitated^ the circulation is not every- 
where affected in the same way, as it varies with the situation and 
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functions of the part affected. After long and dangerous illnesses, 
as fevers^ organic diseases, frequent salivations, and certain cuta- 
neous diseases, as scarlatina, in which the capillary circulation is 
unusually active, the system is left exhausted, in which case the 
veins are more affected than the arteries. The same kind of de- 
bility may be produced by excessive and long- continued evacua- 
tions, or the free use of spirituous liquors, by which the digestive 
powers are weakened, the nervous influence much debilitated, and 
the muscles of organic and animal life are much diminished in size 
and power. The muscles of animal life are soon tired, and the 
heart in like manner sends the diminished volume more quickly to 
the extremities to make up for its weakness. In such cases, the 
arteries, from being under the direct influence of the heart, are 
alTected less in their functions than the veins, more particularly 
those that are at the greatest distance from the heart, and return 
the blood against its own gravity, and where the balance of the cir- 
culation is easiest broken. 

In some cases this local predisposition may be increased in cer- 
tain states of the system, and thus produce local accumulations of 
serum. Hydrocele is the most common effect of such a cause. 

Whatever debilitates the general system tends to produce dropsy^ 
by the nervous system being more affected than the arterial vessels, 
by which the balance of the circulation and of the secreting and 
absorbing vessels is broken. The debility which is produced in the 
absorbing vessels unfits them for removing the superfluous secre- 
tion, and cedema is the consequence. The same thing may follow 
by any unusual exertion when in a state of debility, which termi- 
nates in anasarca and death. 

In the ungenial climate of Bengal the body is much debilitated ; 
and so great is the heat during part of the year, that little exercise 
is taken. In such a state a painful heat in the soles of the feet is 
of frequent occurrence, with an oedematous swelling round the 
ankles when the lower extremities are allowed to hang down. 
These symptoms are mitigated by raising the feet to a horizontal 
position, and by frictions, which are frequently had recourse to. 
The one prevents the stagnation of the contents of veins, and the 
other assists their circulation. In this manner we explain the Ori- 
ental custom of reclining upon sofas, and sitting with the legs bent 
upon a carpet on the floor. 
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These causes of debility are often increased by disease. Menor- 
rhagia is a frequent complaint of the European female in India ; 
and sometimes the discharge is of pure blood. The debility so 
produced shows itself by the cedema first appearing in the inferior 
extremities. Dyspepsia is another frequent cause of dropsy in 
this country, with the usual distressing symptoms. In some cases 
the climate produces a general debility, without any of the viscera 
being prominently affected. The person loses flesh, becomes debi- 
litated in body and mind, and the pulse full, slow, and sometimes 
irregular. In these cases the feet first swell after hanging down 
for some time. As the disease advances, unless a change of climate 
is had recourse to, the swelling of the feet becomes permanent, and 
extends to the other parts of the body, the weakness increases with 
the dropsy, and the patient sinks exhausted by the aggravated de- 
bility. 

After severe diseases dropsy frequently appears in their last 
stage ; by the sympathy which exists between the skin and the mu- 
cous membrane of the intestines, it likewise shows itself when this 
tissue is diseased, as in dysentery, after it has made great progress^ 
and in the last stage of fatal diseases producing great debility^ 
which would seem to have been the cause of the dropsy in such 
circumstances. 

In children, from derangements in the primse viaB, and the un- 
healthy influence of the weather during the rains, anasarca is some- 
times produced. In such cases the feet and hands are the parts 
first affected, and the treatment requires to be directed to the re- 
moval of the cause, which is often an organic disease. 

In this morbid accumulation of serum, first in the pending extre- 
mities after they have hung down for some time, and afterwards in 
the general cellular tissue over the body, the tumefaction is soft 
and inelastic, and when pressed upon with the finger, retains its 
mark for some time, while the skin becomes paler than usual. By 
degrees the swelling ascends, and occupies the trunk of the body, 
extending to the face and eyelids, which appear full, yellow and 
bloated. The breathing becomes difficult, the perspiration much 
obstructed, the body emaciated, great thirst, bowels costive, while 
the urine is in small quantity, high-coloured, and deposits a reddish 
sediment. To these symptoms succeed torpor, heaviness, trouble- 
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tsome cough, anil when the person has a good constitution, a degree 
of low fcTer. In some cases the serum oozes out of the pores of 
the cuticle, in others the skin bursts, while in many cases gangre- 
nous spots precede the fatal termination. 

The treatment of dropsy when produced by debility will require 
attention to the remoral of the cause ; and as this is often debility, 
if it be only removed, the symptoms of dropsy likewise disappear. 
In other cases of this species of dropsy, a little medicine tp retard 
the heart's action, and to promote the secretion of urine, will 
quickly remove the swelling. Should there be hemorrhage, me- 
norrhagy, diarrhoea, &c., the treatment must first be directed prin- 
cipally to remove these diseases, which are the cause of the dropsy, 
and which will then be remedied by strengthening the system. 

When the more urgent symptoms of dropsy have been removed, 
the system must be improved by tonic medicines, and by nourish- 
ing and easily-digested food ; while the swelling should be checked 
in its progress by diuretics, pui^tives, and tonics, as bitters and 
preparations of iron. The ferrum tartarizatum, being a diuretic as 
well as a tonic, is the mildest and one of the most efficacious pre- 
parations of steel. When the disease begins to diminish, such ex- 
ercise as the patient can take in the open air without fatigue, with 
any other means to improve the general health, ought not to be 
neglected. 

When the collection of fluid is such as to disturb the more im- 
portant functions, a few small scarifications may be made with a 
lancet, not too near each other, nor below the knee or elbow-joints. 
Absorption may be promoted by frictions with oil, and a methodical 
pressure upon the part. 



CHAPTER II. 

ACUTK OR DIRBCT CAUSES OF DROPSY. 

It has been already remarked, that when inflammation attacks a 
part, one of its first effects is to produce a consolidation of blood 
in the vessel so affected. The consequences of the obstruction to 
the large venous trunks explain the manner in which a like ob* 
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Btruction iu the minute vessels should produce the same effect, mo- 
dified by the peculiar offices of the part. The increased propelling 
force of the secreting vessels of the part, which are under the in- 
fluence of the heart, pours out more of their peculiar fluid than the 
absorbents can remove, obstructed in the return of the blood by 
the veins ; and its quality will likewise be modified with the inten- 
sity of the cause. When a large serous sac is so affected, an in- 
crease to the usual lubricating secretion takes place ; but should the 
irritation be severe, the fluid will contain flocculi of lymph, and 
may be more or less coagulated by exposure to heat, from the 
quantity of albumen, &c. it contains ; in the same manner local 
inflammation of the cellular tissue is more or less hard, according 
to the severity of the cause, the constitution of the individual, &c. 
The varieties in the situation and nature of these swellings from 
different degrees of inflammation will now be considered. 

SECTION I. 

General Effects of Inflammation upon the Functions of Secretion 

and Absorption. 

When an external part is inflamed, the tumefaction will vary in 
degree and kind with the function, tissue and situation of the part 
affected, the age, strength of the constitution, state of the blood- 
vessels of the part, and the severity of the cause. When the in- 
flammation is slight, the secretion into the cellular membrane is 
increased, and an (edematous appearance is. produced from the in- 
creased action of the secreting, and the impeded and debilitated 
effect of the absorbent vessels. This is likewise seen in the large 
proportion of serum in the blood after different bleedings, and after 
long diseases, when the swelling has always a serous character* 
When the inflammation is more acute, the blood contains more of 
the solid part, which is secreted in larger quantities in proportion 
to the severity of the inflammation. This influence of degree 
is seen in local inflammation, by the diminution from the hard 
central point to its circumference, around which and at the most 
depending point a degree of (edematous enlargement may be ob- 
served, which is amongst the first symptoms that appears on a part 
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becoming inflamed, and likewise when the disease diminishes. As 
there are several other diseases, the nature of which I believe is 
not properly understood, so they have received different names, ac- 
cording to the age of the individual, the part attacked, and country 
in which they are most commonly found, rather than by consider- 
ing that they are produced by the same causes, are of the same na- 
ture, and require similar indications to be fulfilled for their cure. A 
fiew remarks will now be added regarding these diseases, and the 
reasons why they may be considered as the same disease, modified 
by the circumstances of the case. 

Dropsy is produced by the increased action of one part of the 
arterial system more than another. 

The occurrence of primary and idiopathic dropsy, as it takes 
place in inflamed serous or cellular tissue, is explained in the same 
manner as the occurrence of swelling in inflamed parts ; as the 
congestion of venous blood, from its partial consolidation, impedes 
absorption when the action of the secretory vessels is increased by 
an irritating effect short of inflammation. The higher state of or- 
ganization in this tissue renders it more liable to the acute and 
local accumulation of the secretion in the part, which is hard and 
red ; while serous sacs are more generally affected with inflamma- 
tion from the free communication of the vessels, which produces an 
increased secretion of serous fluid containing different proportions 
of coagulable lymph, according to the severity of the inflam- 
mation. 

These cases of dropsy may be divided into general and local. 

Acute General Dropsy , or Anasarca. 

Such cases of dropsy occur from the increased actions of the ar- 
teries, which, during convalescence from long diseases, seem to be 
left, like those of young people, predominating over the venous 
system, so as to supply the waste which the system has undergone 
during disease. 

It is likewise a means employed by nature to relieve the oppression 
in the circulation of the part ; and on that account it has a tendency 
to increase the secretion from limited spots. 

A frequent example of this kind of dropsy follows exanthematous 
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diseases, especially scarlatina, measles and some pustular forms, 
urticaria, purpura, &c. 

The anasarca usually occurs before the complete recovery from 
scarlatina, from the debility of the system, the peculiar non- per- 
spirable state of the skin when desquamating, and the sort of in- 
flammatory diathesis, which is either local or general. In these 
cases it commences by a puffiness of the face, which in a day or 
two extends over the body, particularly the upper extremities, from 
the greater power or force of the vessels at these parts, than at a 
greater distance from the heart. This general effect is in conse- 
quence of none of the organs being particularly affected or predis- 
posed to diseases. 

In many cases, particularly those recorded by Dr. Abercrombie 
and Dr. Blackall, this form of anasarca commences in the pleura 
and lungs, from whence it extends over the body. It is often ac- 
companied with sickness and vomiting, and frequently affects the 
extremities, more particularly the upper extremities and face. The 
brain in some cases is so much affected, that the pressure produces 
torpor. 

Another class of causes which produce anasarca is drinking cold 
water, or exposure to cold, when hot and perspiring ; by which a 
repulsion of cutaneous eruptions, suppression of the catamenia, or 
other discharges, &c. follow. 

In these cases the urine coagulates by the application of heat, 
the blood has a buff*, the pulse is frequent and strong, and in others 
it is irregular or intermits. 

These symptoms indicate the propriety of depletion, which is 
proved by the great advantage obtained from bleeding and purging, 
when the disease has proceeded so far that the inflammatory sym- 
ptoms have given place to those of apparent debility. In such 
cases great advantage is obtained from the use of diuretics, such as 
digitalis, &c. 

By such irregularities in the habitual discharges, a plethora is 
produced by their suppression. In some of these cases of sup- 
pression of the catamenia, the oedema of the extremities is accom- 
panied with a tenderness in the veins for an inch or two from the 
groin, which generally yields to the application of leeches to the 
part that is pained. In other cases the cord-like feel of the vein 
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from the groin to its passage through the tendon of the triceps 
muscle is marked. 

The irregularity and cessation of the menses is sometimes fol- 
lowed by dropsy, which is explained in the same manner. 

When dropsy is produced by inflammation in a serous membrane, 
it is more diffuse than inflanmiation in other tissues, and does not 
run through the same stages as that of serous tissue. A largely 
increased secretion of serum occurs, mixed with more or less 
lymph, according to the severity of the inflammation. The serous 
membrane, when so affected, loses its transparency, has patches 
or red spots, and is covered with shreds and masses of coagulable 
lymph. This appearance will be considerably modified by the 
time the patient lives after the attack, and the remedies employed, 
as the acute stage will be diminished or disappear. 

The nature of the secretion will be modified by the cause and 
degree of the inflammation. The quantity of albuminous matter 
k in proportion to the acuteness of the symptoms. Hence the 
secretion of serum and coagulable lymph are different degrees of 
the same aflfection, and suppuration is a still higher degree of the 
same cause. The situation modifies these secretions : in the ven- 
tricles of the brain the serum is limpid, or it is a yellowish jelly 
diffused upon the external surface of the brain ; in the pleura and 
peritoneum the serous fluid is yellow, greenish, or red. 

Such varieties of the effusion in dropsy may be reduced to the 
following heads : — 

1. It is a pellucid serum. 

2. Serum which has various degrees of colour, from a light citrine 
to a deep brown. 

3. In which the serum is more or less mixed with a substance of 
the consistence of jelly, which coagulates on exposure to a certain 
degree of cold or heat. 

4. Serum mixed with more or less flocculi of coagulable lymph ; 
and^ 

5. Serum mixed with blood more or less changed, or pus. 

Dr. Blackall's test of the coagulation of urine by heat, as prov- 
ing the sthenic nature of the disease, although it is correct, and is 
of much importance to know, still many cases of dropsy that are 
produced by a local inflanunatory cause, and require antiphlogistic 
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remedies, do not show coagulated urine, as the system is not suf- 
ciently excited, or because it is excessively debilitated. We may 
therefore conclude that the test is not available in all cases re- 
quiring bleeding; but when it is seen, this evacuation may be 
employed to a certain degree, according to the nature of the 
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jicute Local Dropsy. 

This will be considered under the heads Thorax, Abdomen, and 
Scrotum. The most simple form of local dropsy occurs when the 
secreting surface of the skin or corion is irritated, as by a blister, 
by a burn, by some cutaneous diseases, as pemphigus, &c. In 
such cases the secreted fluid is most commonly serum, and the 
cuticle is raised in the form of blisters or bullee of different sizes. 
When the irritating cause is more severe, a considerable secretion 
tnkes place under the cuticle of serum mixed with flakes of lymph, 
or pus ; and if the cuticle be hard and strong, I have seen con- 
siderable pain produced by the distention of the part, and the un- 
yielding nature of the covering. When such a swelling is punc- 
tured, a quantity of serum and pus flows out, with great relief to 
the pain, and the irritation quickly disappears. 

The stings of many venomous insects in Bengal produce an itch- 
ing or severe burning pain in the part. When this is examined, a 
small point may be observed, with a slight redness round it. This 
is almost immediately followed by a considerable swelling; and so 
suddenly does this take place, that I have seen the finger of a lady 
swell so rapidly after this accident, that she had not time to remove 
a ring which increased the irritation. When the cellular tissue is 
in considerable quantities, and lax, the swelling is greater, but 
without any redness or sensibility. 

In examining the changes which occur in the skin when it is 
highly inflamed, we find that the part affected does not perspire ; 
but as the irritation diminishes, the perspiration returns. In like 
manner the skin is dry and hard during the acute stage of fever ; 
but as this diminishes, perspiration becomes more copious. The 
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degree of tone in the vessels affected changes that of the perspira- 
tion^ so that as the fever diminishes, and the tone of the vessels and 
activity in the circulation are weakened, that of the perspiration is 
increased, and hsemorrhages are most liable to occur. These take 
place where there is least covering to the corion, as from the nose, 
mouth, vi^na, &c. The bleeding in dysentery is a proof of the 
degree of inflammation present, and is to be considered as an ex- 
ception to the above rule. 

Dropsy sometimes takes place from subacute inflammation of 
the membrane affected. In this case the serum is generally mixed 
with lymph in proportion to the severity of the inflammation. 

I shall now proceed to make a few remarks on the occurrence 
of dropsy in different parts of the body under this head, as this 
acute form is the most usual one in which the disease is found 
in the two classes of tissues in which dropsy occurs, viz., the 
cellular and serous. These remarks will be arranged under the 
separate heads of Dropsy of the Head, Thorax, Abdomen and ex- 
tremities. 

Dropsy of the Head and Spine. 

Before considering these diseases, I shall make a few remarks 
on the nature and structure of the arachnoid membrane. 

The structure and use of the arachnoid membrane prove that it 
is a serous tissue modified for the peculiar functions it performs, 
as the delicate brain requires a fine membrane to surround and sepa- 
rate its parts ; on this account its circumvolutions are followed 
with difficulty, and different opinions have been recorded concern- 
ing the arachnoid. It appears most probable that the layer of this 
membrane which covers the hemispheres is reflected into the an- 
fractuosities of the brain to form what is called the pia mater, while 
the outer layer of the arachnoid is reflected over the dura mater. 
In this manner two sacs are formed which are more or less inti- 
mately connected in individual cases, and become very evident in 
cases of an accumulation of the secretion with which they are 
lubricated during life. 

These duplications pass to the lateral ventricles at the posterior 
and lower part of the corpus callosum^ and after lining the ventri- 



HYDROCEPHALUS RXTERNUS. 225 

cles, and forming the plexus choroides, descends to the fourth ven- 
tricle, and again unites with the membrane as it lines the external 
surface of the cerebrum, continues along the spinal marrow, lining 
the internal surface of the theca vertebralis and spinal marrow ; 
and by the tucking up of the arachnoid membrane it forms the 
ligamentum dentatum, so as to admit the movements of the verte- 
bral column without injuring the spinal marrow. 

This variety of dropsy will be considered under diseases of the 
arachnoid membrane, of the brain and of the spinal marrow. 

Dropsy of the brain, or hydrocephalus, has been considered un- 
der the congenital and acquired forms ; but as the causes and con- 
sequences of these types are the same, I prefer the distinction into 
External and Internal Hydrocephalus. 

Hydrocephalus Extemxis. 

In the animal economy the vessels are more numerous in propor- 
tion to the necessity and functions of the part ; and they change 
in number and activity in different periods of life, to modify these 
changes in the functions. In infancy a much larger proportion of 
blood is sent to the brain than in the adult, which nourishes and 
quickly brings the brain to its natural size ; but when diseases 
occur, more blood is sent to the membranes, while absorption is 
imperfectly performed, and an accumulation of serum is the con- 
sequence, more particularly in the ventricles and on the external 
surface of the hemispheres. This is not in general so well-marked, 
from being not so highly organized, and in general only secretes 
enough to lubricate the surface. In some rare cases, however, the 
vessels of particular parts are sometimes increased in their secre- 
tions, and local and external accumulations may thus occur. The 
following is a case of external hydrocephalus. 

Case. — Gunner Baker, a young recruit, had received a severe injury of 
the head from a fall when very young, from which time he had been sub- 
ject to severe headaches, whi6h were increased when he came to Bengal. 
He was attacked with the remittent fever of the country, with determina- 
tion to the head, of which he died on the eleventh day. 

On examining the brain, a cavity was found in the superior lobe of the 
right hemisphere two inches long, one inch broad, and half an inch deep, 

a 
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containing serum. On examining the cavity with care, it was found to be 
contained between the arachnoid folds, the smooth surface extending over 
the anfractuosities without entering between them. Around its edge it 
was firmly fixed, so that it appeared to form a complete interrupted sac, 
which was intimately connected with the dura mater. The membranes of 
the brain were thickened and evidently inflamed ; more red points were 
found than usual when the brain was divided across, and several ounces 
of serum were found in the ventricles. There was no depression in the 
skull opposite the deficiency in the brain. 

The vascularity of the brain and the thickening and opacity of 
its membranes, with the quantity of serum it contained, seemed to 
prove that these appearances were produced by a recent determina- 
tion of blood ; but this could not have produced the collection of 
serum. Probably in consequence of the injury in his youth, lie 
was attacked originally by hydrocephalus, of which he recovered, 
leaving the collection of serum, which probably slowly diminished. 
It was situated between the arachnoid and dura mater ; of a much 
larger sizeonce,itcontracted adhesions round the edges, and the brain 
became accustomed to its presence. Such an opinion may appear 
at variance with the supposition that the brain gives form to the 
skull ; but in consequence of the growth of the bones of the head, 
and the situation of the collection of serum, we may suppose that 
the cavity ofTered a resistance, in consequence of the fluid which it 
contained, and that the ossification of the skull followed the natural 
curved form. 

Hydrocephalus Intenius. 

This disease is either acute or chronic. 

The acute form of hydrocephalus is produced by any cause in- 
creasing the secretion of serum, and diminishing or not altering the 
absorption. In the more chronic form, this disease is produced 
by derangements of the system, whether by irregularity of diet, or 
by a scrofulous tendency. 

By these causes an accumulation of serum takes place into the 
arachnoid membrane of the ventricles. The symptoms accom- 
panying the acute form of this disease are remittent fever, having 
the accession in the evening and night, a determination of blood to 
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Uie head causing headache and languor and disinclination to every 
kind of exertion, stupor, intolerance of light and contraction of the 
papilis^ followed by dullness of sight and dilatation of the pupils. 
Sometimes these premonitory symptoms are absent, and the disease 
is ushered in by conrulsions. The patient often starts in his sleep, 
and screams as if frightened, he has grinding of the teeth, followed 
by strabismus, convulsions, and dilatation of the pupils. The child 
is frequently affected with inclination to vomit, his bowels are irre- 
gular and generally costive. The pulse in the first stage is fre- 
quent ; but in the second stage it becomes feeble, irregular, slow, 
intermittent, and easily quickened. 

A child seven months old had commenced teething, and the sto- 
mach got out of order. The symptoms were sufficiently marked, 
but a French physician who attended did not heed them, and even 
when the drowsiness, affection of the pupil, and convulsions occur- 
red, a little magnesia and a leech on the scrobiculis cordis were the 
only remedies employed. The child soon sunk. 

I was requested to be present at the dissection. The body was 
that of a strong healthy child, and all the viscera was normal, with 
the exception of the brain, which was soft, vascular, and the ven- 
tricles contained several ounces of fluid. Here we have the state 
of the vascularity of the brain, its softness and want of absorbing 
power, and lastly, the accumulation of serum. 

In some cases the pulse is never slow, and the pupil is only 
irregular, contracted in the absence or presence of light. 

In the third stage these symptoms are followed by stertorous 
breathing, coma, partial convulsions, and death. 

The diagnosis in the primary stage is difficult, as the symptoms 
resemble so much those of a disease of the abdominal viscera in 
children, as worms, remittent fever, &c. There is no pathogno- 
monic symptoms, until the disease has proceeded so far as to render 
remedies of little use. On this account, unless the disease is de- 
tected and proper remedies had recourse to in an early stage of 
its course, our prognosis must always be very guarded. When 
the disease has proceeded so far as to produce paralysis, little hope 
can be held out of recoverv. 

The length of time a person may exist with this disease will depend 
upon the age, and the rapidity with which the serum is accumulated. 

q2 
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It may exist for years without any inconvenience, at other times it 
produces epilepsy, fatuity, &c. 

Dissection. — The arachnoid membrane is found in dififerent states 
in certain individuals and parts of the brain. At one place it ap- 
pears pale and dry, at another there is an increased secretion from 
the part, which is opaque and thickened, and the pia mater en- 
gorged with blood. The ventricles are distended with serum, often 
of a straw colour, with a portion of the neighbouring brain softer 
and more watery than natural. 

In some cases tubercles are found in the substance of the brain, 
the pineal gland, or the thalmus nervi optici is enlarged, &c. 

In almost every case of hydrocephalus more or less serum is 
found collected in the vertebral column, from the aflfection of the 
arachnoid membrane, and from the gravitation of the serum from 
the ventricles of the brain. 

In some persons, from an increased determination of blood to the 
head, or congestion in the brain, fatal coma is produced. This 
occurs suddenly in some. In these cases the only morbid change 
discovered in dissection is a collection of serum in the ventricles, 
with more or less appearance of congestion. 

The vessels on the surface of the brain are turgid with blood, 
and many of the vessels of the pia mater contain globules of air ; 
while an efiiision of a sero-gelatinous fluid forms between the pia 
mater and tunica arachnoides on one or both sides, in those cases in 
which death had been preceded by delirium. 

Treatment. — So little can be done for persons with confirmed 
hydrocephalus intemus, that some have disputed its cure in any 
case, and suppose that the cures on record were cases of other dis- 
eases mistaken for this. 

When inflammatory symptoms are present, leeches, venesection, 
an emetic, cold lotions to the head, blisters, purgatives, injec- 
tions, &c. are required. Mercury is of much use in discharging 
the bile, and increasing the powers of the absorbents. It should 
not however be exhibited until the other evacuant remedies have 
been employed. Sometimes sudorifics and the warm bath will be 
of service 3 digitalis will also be found of use in some cases. Punc- 
turing is rather to be considered as a palliative remedy. 

The diet must be vegetable, with a little milk \ and if the pro* 
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gress of the disease be arrested, the strength is to be established by 
natritious diet and tonic medicines. 

Hydrorachitis. 

The increased irritation of the arachnoid membrane may extend 
to that of the spine ; and from the free communication between 
this and the ventricles of the brain, when the ossification of the 
spinal column is imperfectly formed, the membrane protrudes 
where it meets with least resistance, viz. at the imperfectly ossi- 
fied parts, and forms the tumour called spina bifida. 

This disease is generally congenital, and forms one or more tu- 
mours of different sizes and shapes, and more or less transparent, 
situated commonly in the lumbar region. When pressure is made 
upon these swellings, it often produces symptoms of compression 
upon the brain. In consequence of the pressure of these tumours 
upon the lower part of the spinal marrow, the bladder and rectum 
are often in a state of paralysis. 

In some cases the skin is not completely formed over the tu- 
mour, which is covered with the dura and pia mater and arachnoid 
membrane. The lateral arches of the corresponding vertebrse are 
separated or wanting ; and in consequence of this weakness the 
tumour sometimes bursts, and a small fistulous opening with a red 
border is left, from which a yellowish fluid flows. An infant 
which I saw with such a fistulous discharge was five days old ; it 
died fifteen days after. During this time an attempt was used to 
close the small fistulous opening with an adhesive plaster. For 
some days the child continued well, but seemed to suffer when the 
plaster was removed, and the opening appeared of a red colour : 
the irritation increased ; the inferior extremities became paralysed, 
and an abundant flow of serum took place from the opening for 
some time before his death. 

The body was dissected twenty-nine hours after death. 

The brain was vascular, and the veins gorged with blood. On 
opening the lateral ventricles, they were found filled with a con- 
siderable quantity of yellowish serum, exactly similar to that which 
had flowed from the wound during the life of the infant. A free 
communication existed between the lateral and third ventricles ; 
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and between this by the aqueduct of Silvius with the fourth ventricle 
and spinal canal. The spine was next exposed, where a large 
oval-formed gap was found in the lumbar vertebrse, from a de- 
ficiency of the spinous processes, the yellow ligament and pos- 
terior part of the ring. On passing a probe from the opening in 
the tumour, it was found to pass under the dura mater. On 
dividing the tumour, it was found to be formed of condensed cel- 
lular tissue, and some of the same yellowish serum as that found 
in the ventricles flowed out, and appeared to be situated between 
the dura mater and arachnoid membrane, which was lined with a 
false membrane. The spinal cord looked red, and numerous large 
veins appeared on its surface. 

The inflammation of the membranes of the spinal marrow seemed 
to have occurred after the opening in the tumour, and hastened 
the death of the infant. In this case there was an evident con- 
nexion between the ventricles of the brain and the spinal tumour, 
which probably formed at a very early period, when the increased 
secretion pressed upon the different parts of its surface, which 
yielded at the weakest part, — the unossified spinal column. 

I assisted M. Magendie of Paris in dissecting another case of 
hydrorachitis, complicated with hydrocephalus. The tumour of the 
spine could not be distended when the body of the child was placed 
in different positions, but continued flaccid, with a thin central 
covering and prominent hard margin ; a considerable quantity of 
a sero-gelatinous fluid was found upon the hemispheres of the 
brain, the convolutions of which were unravelled ; a large quantity 
of serum was found in the lateral, and a free communication be- 
tween the third and fourth ventricles and the spinal canal. On 
raising the posterior part of the hemispheres, a quantity of serum 
was found, and from its being contained within the arachnoid, this 
was very evident, but no communication was found between the 
ventricles through the foramen described by Buliot. 

In another case the tumour was not opened during life, and on 
examination the arachnoid membrane appeared natural. Part of 
the spinal canal was wanting in the lumbar region in its posterior 
part. When the head was depressed the tumour became lax, and 
when raised it was distended. The serum in this case could be 
seen passing upwards and downwards under the dura mater by its 
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specific gravity. Some serum was found in the lateral ventricles* 
The tumour was carefully dissected, and was found to consist of 
the integuments, condensed cellular tissue round the margin, the 
dura mater and a lining of the arachnoid membrane. 

I have been thus particular in the relation of these cases, from 
the fatality of the disease, and the variety of treatment proposed for 
its cure, in the belief that the first step to the rational treatment of 
a disease is a knowledge of its nature. From the above dissec- 
tions, the disease appears to be caused by the weakness of the part 
which affords least resistance to serous enlargement ; this forms a 
tumour, distension after birth being produced by the gravitation 
of the serum that irritates the serous or arachnoid membrane, and 
thus increases the inflammation. By the pressure which the ac- 
cumulated fluid causes upon the lower part of the spinal marrow, 
we explain the occurrence of paralysis and the speedy death of the 
infant. 

Sir Astley Cooper has related several interesting cases of this 
disease in the " Med. and Chirurg. Transactions," vol. ii. p. 324. 
In one case he treated it ^^ as a hernia, by pressure ; and although 
this seemed to produce a convulsion, and the infant appeared in 
some degree dull if the truss was left off for a few minutes, and 
then reapplied," the child recovered. In another case he evacu- 
ated the swelling by a fine-pointed instrument This was repeated 
several times, and pressure by means of a roller was applied. After 
several operations the fluid was found sanious ; afterwards the tu- 
mour inflamed, and the serum was mixed with coagulable lym[>h, 
and the child suflered considerable cpnstitutional irritation ; after 
eleven evacuations a cure was accomplished. In a third case the 
adhesive inflammation produced after the punctures closed the 
cavity for the reception of the spinal fluid. The infant died, and 
about six ounces of a limpid fluid were found, with clots of coagu- 
lated matter floating in it. 

The fourth case was cured by the same means. 

The success of this treatment deserves the best attention of the 
profession, and proves that the palliative treatment, as recom- 
mended by Sir Astley Cooper, by means of a truss to prevent the 
descent of the fluid, is often successful. A still more powerful 
means of accomplishing this object^ is the continual horizontal po- 
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sition of the patient, with the tumour raised as much as possible 
by lying upon the belly. 

Instead of employing the dangerous means of obtaining the 
radical cure of this disease by exciting inflammation of the arach- 
noid membrane, and its generally fatal consequences, I should 
prefer the employment of sticking-plaster to prevent the contact 
of the air with the serous membrane, and to give support to the 
tumour, using gentle counter-irritants along the spine, so as to 
diminish irritation, and increase absorption. 

In many cases, however, we must be regulated by the peculiar 
circumstances of each patient. 

Dropsies of the Neck and Thorax. — OEdema of the Glottis. 

When hiflammation occurs in the glottis, or neighbouring parts, 
an accumulation of serum sometimes occurs, swelling the rima 
glottidis with a soft colourless fluid. In other cases the inflamma- 
tory symptoms are more acute, and a sero-purulent infiltration is 
the consequence. 

In such cases the voice becomes changed, and is sometimes en- 
tirely suppressed. In some cases a soft tumour may be felt by the 
finger at the root of the rima glottidis. The patient complains of 
a painful uneasiness, and great difficuhy in respiration, which 
occurs in paroxysms, with sonorous inspirations, while expiration 
is performed with comparative ease. These sudden and great 
changes in the breathing prove that much of the constriction in 
the air-passages depends upon spasm of the rima glottidis, pro- 
duced by the irritability of the part. 

The paroxysms increase in frequency and force, until the patient 
often suddenlv dies in one of them. 

In a case of this kind, the patient suddenly started up in his 
bed during the night, rushed along the ward, and fell down 
dead. 

The cause and nature of the disease will modify the treatment 
to be employed, which will consist in leeches, cooling laxatives^ 
purgatives, fomentations, blisters, with the exhibition of antimony 
and mercury. In some cases powerful purgatives, and someUmea 
digitalis, sire required to reduce the frequency of the pulse. 



iiYDRaruoRAx. 233 

In the more chronic form, along with calomel internally, external 
applications must be made to the neck. 

(Edema of the Lungs. 

When an obstruction takes place in the circulation through the 
heart after pneumonia, chronic diseases, or towards the end of 
life, an oedema of the cellular tissue of the lungs often occurs. 

In such cases respiration becomes difficult, with a slight rlile 
cr^pitant^ but without much respiratory murmur. 

Hydrothordx. 

The sudden exposure to cold when the body is heated often in- 
duces such a check to the perspiration, and degree of inflammation, 
as to produce a consolidation in the venous capillaries, the arterial 
branches of which then pour out modified secretions. The same 
effect is often produced after pleuritis, when the arterial branches 
are first free from consolidated blood, and pour out an increased 
quantity of serum. As the walls of the thorax prevent our feeling 
the increased accumulation of serum in the pleural sac, its presence 
is detected with more difficulty* In this case the symptoms indi- 
cating its presence are the general symptoms of dropsy ; — the diffi- 
culty of breathing, the paleness mixed with lividness of the face, 
the difficulty of lying in the recumbent position, the uncomfortable 
sleep, and frequent startings. The most certain proof of a collec- 
tion of serum in the chest, is by hearing it moving about on shaking 
the individual, and by the stethoscopic signs. 

This disease is frequently produced during the convalescence 
from scarlatina, measles, and the retrocession of chronic cutaneous 
diseases. In such cases the disease usually extends so as to affect 
the extremities, particularly the superior extremities, the face, and 
sometimes the brain. 

In this form of dropsy, as well as in the cases produced by in- 
flammation of the thoracic viscera, the kidneys are often chronically 
inflamed. 

The important functions which the lungs and heart perform, ex- 
plain the sudden appearance of dropsy over the body, when Ihe 
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lungs^ bronchiae^ or heart is inflamed* When the lungs are so af- 
fected^ the dropsical efTusion takes place in the cellular tissue of 
that organ, as well as in the sac of the pleura. A more chronic 
form of dropsy is produced by an obstruction to the circulation in 
the left side of the heart, or by organic diseases of the lungs, liver, 
or kidneys, by which the return of venous blood is impeded. 

Hydropericarditis. 

The general increase of serum in the different serous sacs and 
in the cellular tissue, more generally occurs to a considerable extent 
in a particular sac ; as the cause is usually not confined to one but 
extends to several, and is increased by sympathy. When hydroperi- 
carditis from a chronic local cause is produced, it is distinguished 
with difficulty from bydrothorax during life. It is upon careful 
attention to the history of the disease, and by the assistance of 
the stethoscope, that our diagnosis must be founded. The sym- 
ptoms of the disease are an oppression and weight in the region 
of the heart, a difficulty in breathing, especially in a horizontal po- 
sition, when it increases to a sense of suffocation, a small quick and 
irregular pulse, fainting, starting in sleep, anasarca with its sym- 
ptoms of thirst, scanty urine, &c. 

Jlscites. 

Ascites is often preceded by loss of appetite, lassitude, dryness 
of the skin, diminution of the alvine and urinary discharges, with 
oppression at the chest, and cough. The swelling increases slowly 
from below upwards, until the whole abdomen becomes uniformly 
swelled and tense. As the swelling enlarges the difficulty of breath- 
ing increases, and the countenance exhibits a pale and bloated ap- 
pearance. The thirst increases, the skin feels dry, the pulse is 
sometimes quicker, at other times slower than is natural, the 
urine is very scanty, thick, and high-coloured, and deposits a 
lateritious sediment. 

This form of dropsy may be in the peritoneum, or be abdominal^ 
or it may consist of separated sacs contained in the serous mem- 
brane, or be sacculated. 
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Abdominal Ascites. 

This form of dropsy is sometimes produced after exposure to 
cold, after intermittent fever, or diseases of the spleen, scarlatina, 
retrocession of cutaneous diseases, suppression of habitual dis* 
charges, or a certain degree of inflammation in the neighbouring 
parts. Towards the latter stage of dysentery, dropsy is a frequent 
and always a most dangerous symptom, as it indicates extensive 
inflammation in the part, with weakness of the system. In such 
cases it usually commences as ascites, and then extends to the feet 
and scrotum. 

In some cases ascites is accompanied with frequent hard pulse^ 
general symptoms of fever, and tenderness and pain in the abdo- 
men. In general the increased secretion takes place from the 
chronic inflammation of the serous membranes, without any marked 
symptoms of inflammation. 

Ascites is often produced by inflammation of the neighbouring 
organs, as the liver, spleen, &c. In the latter case the urine is 
albuminous, and of low specific gravity; there is little pain or 
fever. In this case it often appears suddenly. 

In some cases it is produced by an asthenic state of the system, 
as in chlorotic females, and children, after haemorrhages, &c., or 
any causes producing exhaustion. 

In ail such cases of ascites the swelling in the abdomen com* 
mences from below and extends upwards, with symptoms of fluc- 
tuation, difficulty of respiration, and permanent enlargement of 
the external veins upon the abdomen. The urine is scanty and 
high-coloured, there is thirst, &c. 

In many cases, when there is a chronic disease in the liver, kid- 
neys, &c., dropsy is produced on an attack of asthma, or accession 
of any disease in the chest retarding the circulation in veins pre- 
viously weakened by the disease in the liver. 

Ovarian Dropsy. 

As the ovaries have no cavity, it must be supposed that this disease 
commences in one of the vesicles which these bodies contain, after 
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injuries in the iliac region, or the like. Women who have had 
many children, or been subject to uterine diseases, are liable to this 
disease, particularly on the cessation of the menses. 

The swelling is usually preceded by pain in the iliac region ; and 
sometimes an enlarged ovarium, in the form of a tumour, may be 
felt there. 

The swelling in this disease increases slowly in size, and is at 
first confined to one side. In other cases the swelling increases 
rapidly, with symptoms of inflammation, from injuries or consti- 
tutional derangement. 

When large, it produces pain, numbness, and cramps in the 
thighs ; the appetite diminishes, the strength becomes impaired; 
and the body emaciated. 

Ovarian dropsy may be distinguished from other complaints with 
which it may be confounded, by pain and swelling being generally 
first observed in the iliac region, by its increasing more on one side 
than on the other, and above than in the lower part of the abdo- 
men ; by the breathing being affected some hours after eating ; 
by absence of oedema of the feet or other parts of the body, and of 
all dropsical excitement of the system, by the urine not being serous, 
the pulse being natural, &c. ; but the pulse in the course of the 
disease becomes weaker, with the other functions of the body. 

As ovarian dropsy is a local disease produced by an inflammatory 
cause, it is to be removed by local antiphlogistic remedies com- 
bined with diuretics. 



TREATMENT OF ACUTE DROPSY. 

This most common cause of dropsy requires the employment of 
antiphlogistic remedies for its removal. In many cases general 
bleeding must be had recourse to, and in some patients repeated. 
Should the cause be more local, and the disease less acute, topical 
evacuants will be sufficient, and may be repeated frequently. The 
blood in these cases has the bufly coat. 

In some cases of local dropsy the application of a blister to the 
part will be of use. Diaphoretics may also be used with adran* 
tage, as they equalize the circulation and relieve the akin. 
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For a like reason, friction with oil will be of much use when the 
skin is parched. 

After the febrile symptoms have disappeared by proper anti- 
phlogistic remedies, and in the subacute forms of dropsy, much 
advantage will be derived from the use of certain diuretics. Of 
these, digitalis is the mo«t powerful. In the dropsy after scar- 
latina it approaches the properties of a specific ; during its ac- 
tion, the quickness of the pulse, the effusion and the coagulable pro- 
perty of the urine disappear. This medicine would seem to act 
by diminishing the action of the heart and arteries, and thus weak- 
ening the secreting power of the vessels, and equalizing the cir- 
culation. 

In such cases digitalis should be given in small quantities, and 
increased with caution. Stimulants may sometimes also be added 
to it for preventing its deleterious effects. But this medicine 
should not be given for a long period at a time, as it is liable to 
accumulate in the system, and produce great debility and languor. 
In other cases it may be given combined with other diuretics, with- 
out diminishing the action of either. 

Infusion of juniper, the acetate of potass, balsam of copaiba, 
turpentine, and colchicum autumnale may be employed in this 
disease. 

All these diuretics must be changed frequently. 
Mercury increases absorption, removes obstruction or organic 
affections, more particularly enlargements of the liver, &c. When 
employed to a considerable extent, it produces great emaciation of 
the body with loss of strength, and by increasing the predisposition 
to dropsy, often developes a hitherto latent disease. To prevent 
such an effect, the mercury may be combined with squills, digitalis, 
sulphate of iron, &c. 

The squills may be given by itself, taking care to give it in such 
small doses as not to produce nausea. The dose is to be slowly 
increased. 

Another indication of cure is to increase the secretion from the 
skin and intestines. 

After the neces^sary depletion has been performed, the dry skin 
of the dropsical patient is to be relieved, and his urgent thirst gra- 
tified by adding to the drinks diuretic remedies, such as the super* 
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tartrate of potass in small doses. In other cases it may be given in 
large doses, as also Epsom salts in a large quantity of water. This 
medicine loses its effect when long used, and should in such cases 
be left off for some time, or combined with a small proportion of 
other purgatives. 

These and other remedies may be used in a large proportion of 
water, so as to assuage the thirst. This seems rather to diminish 
than increase the disease ; but this should be occasionally proved 
by measuring the injesta and comparing them with the urine. 

Purgatives form another important class of remedies to ])e em- 
ployed in dropsy, particularly the hydragoge cathartics combined 
with diuretics. For this purpose calomel and jalap, or compound 
extract of colocynth in repeated doses, or five grains of calomel 
and five of gamboge, or five of gamboge with the same quantity of 
the aloetic pill, may be tried. Scammony, but in particular elate- 
rium, will be found most useful. This medicine in the form of ex- 
tract, given with five-grain doses of extract of gentian, may be 
repeated every hour until watery evacuations are produced. It 
must not be used too long. It may be repeated at intervals of two 
or three days for a fortnight. 

Croton oil may be given with the same intention in minim doses. 

Mineral waters will be found of great use after the exhibition of 
these strong purgatives. 

It has been stated that the diet should be light and easily di- 
gested ; but after proper depletion, or in cases of old disease, the 
system may be so debilitated that the dropsy is increased by this 
cause. For preventing such a consequence, the diet must be ren- 
dered more generous ; and tonics, as bark and steel, will often in 
such cases be found of much use. The habits of the patient should 
be as little interfered with as possible. 

When the acute symptoms have been reduced, and it is found 
that the accumulation of serum is so great as to impede respiration 
and other important functions, and prevent the favourable action of 
medicine to reduce it, advantage will be derived from tapping or 
drawing off the morbid accumulation of fluid, in doing which the 
parts are to be supported by a proper bandage, and the contraction 
of the muscles and perspiration of the part are to be promoted by 
frictions with oil, &c. 
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VARIETIES OF DROPSY. 

The varieties of the acute or inflammatory form of dropsy are 
either accidental, symptomatic, or specific. I shall now add a few 
remarks on each of these varieties. 



Order I. 

ACCIDENTAL VARIETY OP DROPSY. 

The remarks already made on this order of inflammations will 
only require me to describe an example of this variety of dropsy. 
Phlegmasia dolens may be taken as an example of this form of 
dropsy. 

Phlegmasia Doletis. 

This disease usually commences some days after parturition by 
a sudden attack of pain in the hypochondriac region and groin, 
with symptoms of inflammatory fever. The groin inflames, and 
the swelling extends to the labia pudendi of the same side. The 
pain and swelUng in the groin extends along the inside of the 
thigh, which increases often to twice its natural size, and is very 
painful and sensitive. Levret * says the tension and pain follow 
the course of the crural vessels, and Puzos f and Gardien % s^y 
they have remarked a knotty cord, sometimes of a red colour, along 
the course of the crural vessels. Enlarged veins become evident on 
different parts of the leg, but they disappear as the swelling in- 
creases, when the skin becomes colourless and shining. These 
large veins are not always more tender than usual, in consequence 
of the phlebitis being chronic. 

Case I. — Phthisis Pulmonalis, which terminated fatally two months after 
parturition, with inflammation of the principal abdominal veins.^-^A young 

* L'Art des Accoucheraens. 

t M^m. 8ur les Dc>p6ts Lactueux, p. 250. 

I Traits d'Accouchemens et des Maladies des Femmes, p. 137* 
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woman was admitted into the hospital of La Charitd, Paris, on account of 
phthisical symptoms, which had rapidly increased in violence, and reduced 
her to a state of extreme emaciation after her confinement, which occurred 
about two months before. Several weeks from the time of admission she 
died. 

On dissection the arachnoid membrane was found more opaque than 
natural, and a considerable quantity of serum was found in the ventricles 
of the brain. The lungs were extensively diseased, and the large intestines 
were ulcerated in several places. The right leg was swelled by infiltra- 
tion. The uterus was larger than natural ; its inner surface was inflamed, 
and its substance very vascular. The distended venous branches were nu- 
merous, and filled with liquid blood. The venous trunks of the uterus 
were tortuoub, and distended by consolidated blood, which likewise filled 
the lower part of the inferior vena cava, the common internal and external 
iliac, and the femoral veins of the right side. This consolidated blood had 
a general striated appearance, and at several places was converted into a 
hard light-coloured substance, which was broken down into a pultaceous 
matter at several points. In this case the veins seem to have inflamed 
after parturition, probably from the state of the uterus ; but from the 
weakuess of the system, and the severity of the pulmonary disease, the in- 
flammation remained in a chronic form. 

Case II. — Inflammation of several of the abdominal veins, which occurred 
after parturition. — In the spring of 1822 I examined the body of a young 
female, said to have died of puerperal fever, which was brought into the 
dissecting-room of the Royal College of Surgeons, Dublin. The inferior 
extremities were swelled and oedematous. When the abdomen was 
opened, the uterus was found double the natural size, unusually vascular, 
and its internal surface red and inflamed. The internal and common iliac 
veins of the left side, with the vena cava abdominalis and left emulgent 
vein, were completely filled with consolidated blood, which adhered to the 
internal coat of the veins ; the tissue was thickened, and at several points 
broken down, and containing pus. 

In one of the late volumes of the Medico- Chirurgical Transac- 
tions, Dr. D. Davis describes several examples of phlegmasia do- 
lens, which have a considerable resemblance to the last two cases. 

Since that excellent paper appeared, M. Yelpeau has published 
several additional examples of the same disease. It has been de- 
nied by some experienced practitioners that these were cases of 
phlegmasia dolcns, as some of the most characteristic symptoms 
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of this peculiar disease^ as described by White, Hey, Hamilton, 
Capuron, &c. were absent. But a careful consideration of the 
cases on record^ with some opportunities of observing the disease 
myself, have led me to conclude that the two cases above- related, 
and also those by Dr. Davis and M. Veipeau, are the acute stage of 
the same disease, which has been usually described in its more 
chronic form. The following is an interesting example of the usual 
manner in which phlegmasia dolens commences. 

Case.^ — Incipient symptoms of phlegmasia dolens ; fever ; cure, — A young 
Armenian woman was delivered of her first child. She had a tedious la- 
bour, and recovered slowly. A fortnight after it she was attacked with 
fever, and complained much of pain in her left leg. I found the upper part 
of the thigh swelled, and having a cord-like feel, particularly along the 
course of the saphena major vein, which was tender. 

Repeated bleedings, followed by fomentations, low diet, antimonials, 
and occasional purgatives, constituted the plan of treatment. The sym- 
ptoms disappeared progressively, she got quite well, and the thigh soon 
regained its natural size. 

Some weeks after I was again requested to see this woman, whom I 
found labouring under a second attack of the same disease ; but the sym- 
ptoms yielded to a repetition of the same treatment. 

This case presents the very simplest form of phlegmasia dolens 
checked in its course, when the most characteristic symptoms were 
absent.* And there can be little doubt, from the dissections al- 
ready described, that if the disease had been allowed to advance, 
the swelling would have extended down the thigh to the leg and 
foot. 

The chronic form of phlegmasia dolens, as it has been usually 
described by authors, is explained by the inflammation in the veins 
of the part, which advances slowly, as the system is usually weak, 
and there is a determination of blood to the breasts. 

In proportion as the iliac veins are filled with condensed blood, 
the circulation in the venous branches becomes more languid, the 
frequent inosculations of the smaller branches are obstructed, while 
the arteries, which are under the powerful influence of the heart, 

* Capuron, Traite dcs Maladies des Femmes, p. 552, &c. 

R 
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are not affected ; they Becrete, but the veins and lymphatics do not 
absorb in the same proportion, and a swelling is the consequence, 
more particularly round the vessels affected, and in the cellular 
tissue of the parts from which they arise. Their anastomosing 
branches enlarge, and as the condensation in the vessels and fever 
augment, they again disappear in the distended cellular tissue, 
which forms a colourless shining swelling. This swelling appears 
only to differ from anasarca in being more resistent to pressure, by 
being little affected by situation, and by the effusion being solid. 

The fever continues for two or three weeks, while the swelling 
and pain diminish after the first two or three days, first in the groin, 
and then extending downwards. Generally a swelling remains per- 
manent, and often of a large size, upon which indolent and most 
intractable ulcers form. Other parts of the body may be similarly 
affected. 

The chronic form of phlegmasia dolens commences from the tenth 
to the fifteenth day after delivery, with a feeling of tightness, pain, 
and a slight tinge of inflammation in the groin, over the course of 
the vessels, and slight feverish symptoms. The swelling of the 
thigh, labium pudendi, hip, and hypogastric region of the same 
side increases, and is hard and incompressible, from whence it 
extends down the thigh to the leg and foot. At first the swelling 
follows the course of the inflamed venous trunks, but afterwards 
it extends to the whole circumference of the leg ; varicose veins 
in the course of this swelling appear, branching out on different 
parts of the leg ; but as the disease advances, they become less 
evident, and the skin becomes colourless and shining. 

Various explanations have been given of the nature of this dis- 
ease. White * supposed that the symptoms were produced by a 
laceration of the lymphatics during pregnancy, followed by their 
obliteration. HuUf considers it to be an inflammation of the 
lymphatic vessels, which produce an effusion of lymph into the 
cellular tissue in one of the inferior extremities. M. Alard con- 
siders the frequency of the disease to depend on the predisposition 
to inflammation which the process of parturition produces on the 

* Observations on the Swellings of the Inferior Extremities after Childbirth, 
t Essay on Phleg;ma8ia Dolena. 
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lymphatic vessels, when lymph is accumulated in the leg, producing 
the symptoms of the disease. The opinion of Dr. Ferrier, * Dr. 
Fry, &c. that the disease is produced by an inflammation of the 
lymphatics of the leg, seems probably to have arisen from cases of 
phlegmasia dolens being accompanied with an inflammation of these 
vessels, indicated by a red streak along their course, and by the 
swelling of their glands. This occurrence affords but an unsatis- 
factory explanation of the symptoms ; and the reason of the lym- 
phatics being affected secondarily is explained by the discoveries 
of Fohman and Louth, who have proved the connexion between these 
vessels and the veins ; on vvhich account the lymphatics must parti- 
cipate more or less in all cases in which the veins are extensively 
diseased. Several cases related in this treatise prove the truth of 
this explanation. In several cases of puerperal fever related by 
Dr. Clark, the veins in the pelvis contained pus.f 

Dr. Davis believed that the disease was produced by phlebitis, 
Velpeau by phlebitis and inflammation of the ligaments, Mr. 
Guthrie and Dr. Lee by inflammation of the uterus, although in- 
jury to the joints of the pelvis may likewise act as an exciting cause. 

For these reasons it appears that phlegmasia dolens is produced 
by the sudden changes to which the vessels that return the blood 
from the internal organs of generation are liable after parturition, 
when the circulation in the veins is left languid, and they are pre- 
disposed to disease, which is often excited by the injury that these 
vessels and the pelvic viscera sustain during parturition, such as 
injury of the pelvic joints, and inflammation and morbid secre- 
tions from the uterus. Such exciting causes are often increased 
by imprudence in diet, exposure to cold, &c. 

A frequent cause of this disease some days after parturition is 
metritis, which extends to the predisposed veins, and from these to 
the great trunks, so as to involve the external as well as the internal 
iliac vein, the common iliac, and even the vena cava abdominalis. 
It is in consequence of the early affection of the internal iliac, 
which is so deeply situated that its state cannot be known, that 
this disease is so insidious ; but as soon as the external iliac and 

* Med. and Phys. Journal, vol. 56, p. 34. 

t See Trans, of a Society for the Improvement of Medical aod Surgical Know- 
ledge, vol. ], p. 19. 

r2 



244 AFPBCTIONS OP SBCRBTION AND NUTRITION. 

its branches are involved^ the consequence of the obstruction and 
debilitated absorption is a swelling of the parts from which its 
branches arise ; this first becomes evident near the groin ; the 
lower extremity swells as the veins become more extensively af- 
fected. It is for a like reason that we explain why the swelling 
is confined to one side of the mesial plain^ from vessels being dis- 
tributed upon the side they arise from. So exactly is the swelling 
bounded by the mesial line, that White says the swelling never 
passes the straight line drawn between the umbilicus and anus. 
But when the disease is more violent it may envelop both sides of 
the body. 

The chronic form of phlegmasia dolens, as it has been usually 
described by authors, is explained by the inflammation in the veins 
of the part advancing slowly, as the system is usually weak ; and 
there is a determination of blood to the breasts. 

The explanation of the cause and progress of the disease appears 
sufficiently distinct, when the veins are considered as the parts 
principally afiected ; for, in proportion as the iliac veins are filled 
with condensed blood, the circulation in the venous branches of 
the part becomes more languid, the frequent inosculation in the 
venous branches becomes engorged, and the circulation impeded, 
while the arteries, which are under the powerful influence of the 
heart, are not affected. These extreme vessels secrete, and from 
their increased irritability when the veins are inflamed, the secre- 
tion is increased in quantity, and contains more coagulable lymph 
than usual. This produces a swelling, which is increased by the 
lymphatics and the veins being engorged and obstructed, and not 
absorbing in the same proportion. As the secretions are thus accu- 
mulated, they produce the rapid and large size of the swelling in 
the part from whence the diseased veins arise. The anastomosing 
branches of veins enlarge, and appear like varicose veins ; but as the 
inflammation and consequent consolidation of blood in the veins 
become more general, the fever increases, and the absorbents be- 
come inactive, which augments the swelling in the superficial cel- 
lular tissue, by which the enlarged veins can no longer be seen^ 
and it becomes glossy, hard, warm, tense^ elastic, painful, and of a 
white colour. 

These remarks will explain why this swelling may occur in other 
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parts of the body besides the inferior extremities, and in the male 
as well as the female ; although it is more frequent in the lower 
extremities of the female, from her being so much more liable to 
the exciting causes. 

The indications to be remarked in the cure of phlegmasia dolens 
may be stated as follows : — 

1. To remove the local inflammation ; 

2. To increase the action of the veins and lymphatics ; and 

3. To palliate troublesome symptoms. 

Ordbr II. 

ELEPHANTIASIS. 

The following remarks on elephantiasis assume it as affording 
an example of the symptomatic form of dropsy. 

The importance of observing the first invasion of a disease is in 
no case more marked than in the different descriptions given of 
elephantiasis by different authors. This is in a great measure owing 
to the progress of the disease being at first slow, and only obtain- 
ing attention when it has continued a considerable time, and pro- 
duced effects which induce the person to apply for assistance. At 
this time the swelling and morbid change in the structure of the 
part are often so very great, as to render the nature of the periodic 
attacks of the disease obscure. On this account the effect has 
almost invariably been confounded with the cause, which has led 
to different and I believe erroneous opinions as to its nature. By 
observing the first invasion of the disease, I believe more just pa- 
thological opinions will be arrived at, which will necessarily lead 
to a more just and satisfactory treatihent. 

Possessing opportunities of noticing such cases, I requested an 
intelligent native assistant to note down the symptoms as they oc- 
curred in the following examples of the disease in its primary form, 
and I had an opportunity of judging of the accuracy of his remarks. 
I have only altered the language of these notes. 

Case I. — ^I'akoor Dobs, aged 19 years, states that three months ago he 
was attacked with elephantiasis. At first he fdt a tension like that of a 
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String along the thigh, with severe pain and fever, which diminished, and 
two days after, a swelling appeared in the leg and foot, with a feeling of 
tightness, and very slight pain. By the application of several warm and 
stimulating native plasters, the swelling disappeared. A month after, at 
the time of the full moon, it re-appeared with the same symptoms as above 
described. He is now suffering from a fourth paroxysm of the disease. 

The next case is a more acute form of the same disease in a 
young and strong individual. 

Cask II. — Issurchunder, aged 15. In this case the disease commenced 
with redness and pain of the whole thigh, accompanied with fever. It 
continued four or five days, followed by a swelling below the knee-joint, 
which extended over the whole leg and foot, with pain. For the last ten 
days it has continued in the same state. 

Case III. — Khaturmohun, aged 22, was first attacked with the disease 
a year and a half since. It commenced with a hardness, like that of a 
string, along the thigh, accompanied with severe pain and fever. The 
acute symptoms ceased after a few days' continuance, followed by a swell- 
ing in the leg and foot, with slight pain. By the use of native applica- 
tions the swelling nearly disappeared, leaving only a slight puffiness in the 
ankle-joint. The man continued well for a month, but had again a pa- 
roxysm of the same nature at the full moon. For seven or eight months 
he had similar attacks, sometimes at intervals of two months for the last 
eight or nine months, during which time the intervals of the paroxysms 
were longer; but the swelling continues to increase, and is more per- 
manent, while the fever is more variable and less severe in its attacks. 

I noted the following more common form of the first stage of 
this disease, but had not an opportunity of following its progress. 

Case IV. — Bolonauth Das, aged 36, states, that six months ago he had 
an attack of painful swelling along the course of the saphena major vein of 
the left leg, which remained two months, during which time he had five or 
six paroxysms of pain, with swelling of the ankle-joint each time. Four 
months ago the same swelling and pain in the course of the veins of the 
left hand and fore-arm occurred, with pufiliness of the fore-arm. There is 
now no swelling of the fore-arm; after continuing three months the swelling 
left that arm, and passed to the right, which for six days has been swollen 
and painful. The humeral, cephalic, and basilic veins are hard like cords. 
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and more sensible than natural ; there is a considerable swelling of the 
fore-arm, which pits on pressure being made upon it; pulse natural ; tongue 
brown in the middle ; bowels open. Aperients, with discutient oils, fric- 
tions, and pressure, were used with advantage in this case. 

Casb V. — Sept, 1838. Grasee Bearer, aged 22, has been complaining 
for four days of a pain along the course of the great saphena vein, which 
increased yesterday, with fever that prevented him from sleeping. 

18/ A. — Examined the leg, and found for four inches along the course of 
the vein, immediately above the knee-joint, a hard, red, painful, and very 
sensible swelling, with fever and constipated bowels. Leeches, purgatives, 
and antimony were ordered. 

23r(f. — The pain, swelling, and fever have increased, although he has 
had twice the application of leeches, with purges ; poultices are now or- 
dered, as the swelling appears to be passing to the suppurative stage. 
There is no swelling in the groin, and neither the foot nor leg swelled. 

This patient, as is frequently the case, got better, and did not 
return. In many such cases I only saw them when forced to ask 
for relief during a severe paroxysm of fever, 

Casb VI. — ^Torab Kitmutgar, aged 26, was attacked last night with heat 
of body, great restlessness, and pain in the left leg extending from the in- 
guinal region down the inner side of the leg to the toe, which prevented 
him sleeping. I examined him next day, after he had taken a dose of 
medicine which had affected him four times. His skin was hot and per- 
spiring ; pulse 95 ; tongue brown. The leg is hot, and particularly sensi- 
tive along the course of the veins and neighbourhood, which are prominent 
from the thigh to the great toe. These swell on walking, which is per- 
formed with great difficulty, and is accompanied with pain. The inguinal 
glands are slightly enlarged, and very tender. There is no swelling of the 
leg or foot. It is the first attack he has experienced. 

22nd. — Great perspiration, and feverish uneasiness and pain in the leg, 
which prevents him walking. The swelling along the vessels is harder 
and more ])rominent, and the leg is sweUed under the knee-joint. 

23r(f. — Swelling of the leg and hardness of vessels disappeared ; skin 
cool, and he feels much better. 

In this case the paroxysm has disappeared, but it will again re- 
vive on exposure to cold, drunkenness, or imprudences in diet, 
more especially near the full or new moon. 
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The nature of this disease, it being a symptomatic affection of 
the veins, explains to us why it may occur in other parts of the body 
besides the lower extremities, although these are more liable to it 
from their free, depending and exposed position, from their distance 
from the heart, and from the quantity of cellular tissue they contain. 

An attack of elephantiasis is usually preceded by shivering, 
anxiety, a feeling of listlessness, lowness of spirits, thirst, de- 
ranged bowels, and want of appetite. This is followed by a sud- 
den feeling of pain in the groin, extending along the anterior and 
inside of the thigh, when the leg is the part affected. In other cases 
the pain is confined to the foot and leg, which are hot, swelled, and 
sensible. This local irritation is quickly succeeded by a rigor, and 
pain in the head, back, and loins, which is followed by sickness, 
sometimes vomiting, and great languor, lassitude, and prostration 
of strength. The pulse becomes hard and frequent, the skin hot 
and dry, and the patient complains of a burning sensation over the 
body, with great pain in the leg and foot affected, and often in the 
head. This hot stage is succeeded by local and general perspira- 
tions, with a feeling of relief to all the distressing symptoms. This 
febrile attack continues for two or three days, during which it 
usually increases for twelve hours, and after remaining a day or 
two in that state, slowly diminishes. During the attack imperfect 
morning remissions and afternoon exacerbations may be observed, 
which vary in degree from a well-marked state of fever to one that 
is scarcely observable. In general, during the continuance of the 
attack, the patient lies in bed, complains of great languor and 
feverish uneasiness, is distressed by speaking and noise of all 
kinds, breathes with an effort, and complains of pain in the head 
and leg. The tongue is covered with a thick white or yellowish 
coating ; he has no appetite, and is prevented taking food, as the 
natives suppose that it will increase the disease ; and for a like 
reason he is very rarely allowed to gratify his thirst. During the 
paroxysm any movement is accompanied with pain in the part 
affected, which often prevents the patient walking for days after the 
fever has disappeared. 

When the groin and thigh are examined in the acute stage, a 
swelling may be discovered which extends to the knee-joint, or even 
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to tlie foot, following in this course the venous branches, and 
indicated by the pain and sensibility of the part on pressure ; the 
neighbouring cellular tissue of the thigh and leg is swelled, and over 
it a net-work of veins frequently appears, having in some places 
a hard, round, cord-like feel, with a slight erysipelatous blush of 
inflammation along the course of the veins thus affected. The state 
of these vessels is best observed in the acute primary attacks of 
the disease. In one case I found, after a paroxysm, the trunk of 
the saphena major vein prominent on the bent knee-joint, with a 
hard cord-like feel, and a swelling upon the anterior part of the 
leg, from which many branches of the vein affected during the pa- 
roxysm had arisen. In other cases the local inflammation is con* 
fined to the foot and leg, which become swelled, hot, and pit on 
pressure being made upon them, while the lymphatic vessels and 
glands of the thigh and groin continue without any apparent 
change. 

^^ These prominent veins in the neighbourhood of the inflamed 
parts during the attack are found," says Dr. Towne, " much dis- 
tended with varicose swellings, which are very apparent from the 
knee down to the extremity of the toes." * As the disease ad- 
vances, the local inflammation diminishes, and the distended veins 
disappear in the increased swelling of the part. 

The degree and extent of this local inflammation vary in differ- 
ent cases, and depend on the constitution of the individual, the 
stage of the disease, and the severity of its exciting causes. The 
degree of the swelling varies likewise in different cases, and is first 
observed along the course of the inflamed veins, and the parts 
from which they arise, especially in most depending parts, where 
the cellular tissue is in largest quantities ; and it varies in its na- 
ture according to the severity of the inflammation, and the fre- 
quency of the previous attacks. As the local inflammation dimi- 
nishes, the swelling enlarges, and generally pits on pressure being 
made upon it, but becomes harder and more or less incompressible, 
and generally of a smooth red colour. It has then an uniform 
figure, and the skin appears distended, especially when there is 
much lax cellular tissue, as on the dorsum of the foot and about 

* Diseases of the West Indies, ed. 1726, p. 185. 
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the ankles. After several days* duration^ the cuticle desquamates, 
and the person feeb comparatively well. 

The first attack leaves generally no permanent swelling, but dis- 
appears when the paroxysm has passed. The person is again 
attacked at uncertain periods with the same local and constitutional 
symptoms, and after several paroxysms a swelling is left, which is 
augmented by each attack, and diminishes during the intervals. 
This diminution becomes less marked after the disease has con- 
tumed a considerable time, as in this case the veins of the part 
become more extensively diseased, but from the swelling it is often 
impossible to detect their state ; and even when we have an oppor- 
tunity of dissecting parts which have become deformed by the slow 
depositions after each accession of the inflammation, it is difBlcult 
to determine what state the vessels are in during the paroxysm. 

Sometimes the distended skin bursts or ulcerates in a severe 
attack, and a discharge of a serous fluid takes place with great re- 
lief to the patient. This fluid, as its temperature diminishes, some- 
times coagulates into a white mass. In other cases these acute 
local symptoms terminate in abscesses in the leg or foot, the dis- 
charge from which mitigates the symptoms. 

These attacks of fever and inflammation may occur frequently, 
or at considerable intervals. In general, however, after exposure 
to the exciting causes, of which cold and moisture are the princi- 
pal, these attacks occur more frequently ; the moon, too, may be 
observed to have a remarkable influence in producing the parox- 
ysm. In many cases it takes place at the change of the moon, in 
others at the full, and in some, more especially at the commence- 
ment of the disease, at both change and full moon ; and in the 
young and plethoric subject, even at shorter intervals. 

The disease is more rapid in its course in young and strong 
than in old and weak persons ; and as the swelling of the leg in- 
creases, the regularity of the paroxysms and severity of the in- 
flammatory symptoms diminish ; from the twelfth to the twen- 
tieth year they no longer recur with their previous severity or 
regularity. In this last stage of the disease, the person seems in 
good health, the functions of the body retain their natural vigour, 
and the patient feels no other inconvenience but that of dragging 
about an enormous mass. 
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In plethoric individuals the disease continues with little inter- 
mission in a state of excitement, and the deformed bkin is exqui- 
sitely sensible. In both Mr. Chevalier's cases, the individuals 
could not walk for years on account of the size and irritable state 
of the limb. " One of them was utterly unable to bear being lifted 
up into the erect posture, and could only be gently raised from her 
seat with exquisite pain ; mortification at length put a period to 
her misery."* 

In the more chronic form of the disease, as seen in India, 
individuals may be often seen performing in the usual manner all 
the duties of servitude until the approach of another paroxysm ; 
but the feeling of weakness or very uneasy listlessness, deranged 
bowels, and want of appetite, which usher in the attack, generally 
continue after the paroxysm has terminated, and the functions of 
the deformed part are impeded by the increased swelling. In old 
cases the local exacerbations recur without any perceptible disturb- 
ance of the svstem. . 

Consequences. — When the part is examined after numerous pa- 
roxysms, it is found much enlarged, and has a hard, equable, 
shining and desquamating surface, which pits sometimes on hard 
pressure being applied. The leg and upper part of the foot are the 
parts principally swelled, and ver}* large deep fissures are often 
found on the anterior part of the leg, from the movements of the 
ankle-joint and the strong fascia covering that part. In other pa- 
tients, in particular when the disease has been long present, the 
skin becomes swelled in large tumours, or folds, which in some 
cases hang over others of a smaller size. This appearance is ex- 
plained by the vessels which are principally affected arising from 
these parts, and by the quantity of cellular tissue which is bounded 
by the unyielding nature of the fascia, or continual movements of 
neighbouring joints, which prevent the enlargement of these parts. 
In some cases I have found these tumours of the natural colour, and 
as large as a child's head ; sometimes they are in clusters at the 
lower part of the leg. In other cases numerous tumours of differ- 
ent sizes are found on the upper part of the foot and lower anterior 
part of the leg, from a very minute to a large size, when they have 

* Medico- Chirurg. TraDB. vo\, 2, p. 69. 
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often a pale colour, approaching to white, with varicose veins ra- 
mified along the surface of the larger tumours. These tubercles or 
tumours are distinguished from the tubercles of lepra tuberculosa 
from being in the one case round and pendulous, and generally 
connected by a neck to the leg, while the latter are flat, irregular, 
and large at their connecting base. 

The skin often continues of the natural colour and structure for 
years after the first attack, when it becomes of a darker colour, 
feels dry, with frequent desquamations of the cuticle, particularly 
after acute attacks. The structure of the cutaneous tissue is thick- 
ened, the cuticle having generally a chapped and scaly appear- 
ance; in the native the skin becomes almost insensible, and in 
some places it takes on the dark homy appearance of ichthyosis. 
These changes seem first to be owing to an extension and thicken- 
ing of the cuticle, which leave it in a morbid state ; the epidermis 
is very thick, and adheres intimately to the corion. Below the 
epidermis Mr. Chevalier * found the papillae of the skin excessively 
enlarged, elongated, and prominent at the surface of the dermis. 

Fissures between the large swelling in the foot and lower part of 
the leg often discharge a thin transparent-looking fluid, which fre- 
quently becomes like jelly on exposure to the air ; in other cases 
this discharge takes place near the toes, from the abraded or ulcer- 
ated surfaces or heads of some of the tubercles, particularly during 
the exacerbations, which are relieved by the discharge. These 
ulcers are superficial, and sometimes of a large size, with a hard 
edge and indolent surface, and are cured with great difficulty. 

In some old cases, the appendages of the skin or toes become 
gangrenous and fall off; and in the more acute forms, which occur 
in Europeans, the disease often terminates in mortification of a part 
of the diseased member. 

Elephantiasis commences in the same manner in the lax depend- 
ing scrotum as in the leg. The periodical attacks of local inflam- 
mation and fever commence with pain and a cord-like feel along 
the course of the veins arising from the scrotum, which have gene- 
rally a blush along their course, as they extend over the part af- 
fected, feel sore, are sensible to the touch, and numerous enlarged 

* Medlco-Chirurg. Trans, vol. 11, p. 63. 
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veins are seen ramified on their surface. The part enlarges during 
the acute stage, and as the local inflammation diminishes^ the swell- 
ing feels soft, so as to pit upon pressure from the unusual quantity 
of serum in the cellular tissue and serous sacs of the affected side, 
while the other side remains in its natural state. The testicle of 
the side affected participates little in the disease until the cellular 
tissue becomes so generally swelled as to affect the neighbouring 
parts, when one or both sometimes become enlarged, and in this 
aggravated form the cellular tissue on the opposite side of the ra- 
ph^ may participate. The cellular tissue of the penis generally 
swells as the disease advances, and becomes of an unnatural size, 
or often disappears in the large surrounding swelling, leaving only 
the extremity of the urethra visible. Over these swelled parts nu- 
merous varicose veins are seen extending towards the groin. 

In a case which I examined in its first stage during a paroxysm, 
I found the whole scrotum enlarged, with a blush of red in patches 
oil its surface, more especially along the course of the veins, which 
conveyed a hard cord-like feeling under the skin, when the finger 
was passed over the part. 

The swelling of the scrotum, which at first is soft, and pits upon 
pressure, afterwards becomes hard, elastic, insensible, and of a dark 
colour. In many of these swellings the subcutaneous follicles and 
roots of the hairs appear much less developed, forming depressions, 
around which the laxer parts of the skin are left prominent and 
soft, from the cellular tissue being loaded with a thick glutinous- 
looking substance, mixed with serous fluid. 

The symptoms of the disease in females, when one or both sides 
of the labia majora are affected, resemble so much those of the 
disease occurring in the scrotum in the male, that it is unnecessary 
to repeat the description of the affection ; there is only slight dif- 
ference arising from difference in structure. 

The mamma, the neck, the upper extremities, and the face are 
sometimes affected in the same manner. 

These local symptoms continue for two or three days, recur pe- 
riodically, and are accompanied with feverish symptoms, as de- 
scribed under the disease as it attacks the leg. 

Other parts of the body are sometimes affected with great en- 
largements of the cellular tissue^ which appear to be of the same 
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nature, and increase in the same gradual manner as elephantiasis 
of the leg. Hillary has known ^^ the morbid matter fall into an 
arm each time it came, and he once saw a patient in whom the 
morbid matter was cast upon the scalp, the ears, and the back of 
the neck ; and another wherein the matter was cast upon the lower 
part of the spina dorsi, the os coccygis, and the loins, at each return 
of the fever."* This is a rare form of the disease in India. In 
an example of this kind I found the left leg and arm swelled to 
double their size in a middle*aged strong man, after repeated at- 
tacks of the disease. 

Casb. — Ram, aged 25, states, that for four years he has laboured under 
elephantiasis of his left leg, which commenced with a paroxysm of fever, 
followed by a swelling of the part, and an appearance of " a small tendi- 
nous body along the whole length of the extremity." llie swelling has 
since then increased slowly, without any severe paroxysm of fever. About 
two weeks since the same kind of swelling appeared in the right fore-arm, 
commencing with a peculiar sense of tension and pain in the axilla, 
succeeded by the " same appearance of a tendinous body " along the whole 
extent of the arm and fore-arm, which still remain of a diminishing size. 
There has been no accession of such fever as accompanied the first parox- 
ysm in the leg. 

Persons affected with elephantiasis often live long, and prove that 
the immense size of the affected part does not affect the duration 
of life, or general health ; and the only suffering the person has is 
from the periodical attacks of inflammation and fever. 

The remote causes of elephantiasis are all such as debilitate and 
derange the general system, and tend to produce irregularities in 
the circulation. The influence of the hot, low, and damp climate 
of Bengal, and the unhealthy food and bad water used by the na- 
tives, act powerfully in impairing health, and thus predisposing to 
attacks of this disease ; the frequency of which is explained by the 
lax state and important oflSces of the skin in tropical climates, the 
debilitated state of the body of the Hindoo, especially when in- 
creased by losses of blood, &c. (Hillary), previous and long-con- 
tinued disease, and the slowness of the circulation, which predis- 

* Loc. cit. p. 313. 
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poses the veins to inflammation, more particularly those which re- 
turn the blood from the more depending parts of the body, as of 
the legs, scrotum, &c. 

So predisposed, the Hindoos are very frequently exposed to 
great vicissitudes of temperature, more especially towards the end 
of the rains and during the cold months, which act as exciting 
causes. During the rainy season the nights are frequently calm and 
moist, and feel excessively sultry, so as to induce the natives to 
leave their houses, which have seldom any aperture but the door to 
allow the entrance of fresh air, to sleep upon the damp ground or 
in an open verandah. Then a single thin cotton cloth forms their 
only defence from the emanations from the ground and cold un- 
healthy night dew. At these seasons of the year the wind often 
changes suddenly, and is accompanied vrith rain, which sometimes 
in a short time depresses tlie thermometer twenty degrees, and blows 
over persons so exposed, with the skin relaxed, and covered with 
perspiration. In other cases the fatigued and heated body of the 
Hindoo is chilled by bathing, and retaining the wet cotton cover- 
ing on his loins in returning to his home, often at considerable 
distances, which produces a rapid evaporation, and consequently a 
considerable degree of cold. In other cases the disease would ap- 
pear to be produced by having the feet long immersed in water 
when the body is exposed to the great heat of the sun, as in pre- 
paring the rice-fields, transplanting the rice-plant, working in wet 
mud for building houses, &c. 

The influence of climate in producing elephantiasis is strikingly 
marked in Bengal; it is rarely however seen among Europeans 
until after a long residence in the country. The descendants of 
Portuguese are frequently subject to elephantiasis; and among 
their lower orders it is very frequently seen in the most aggravated 
forms. Females are peculiarly liable to the disease. I have lately 
been consulted by three females of European extraction with this 
disease, which occurred in paroxysms, in the same manner as 
among the natives. In another case I attended a boy, the son of 
an European by a half-caste mother, who had had five previous se- 
vere paroxsyms of elephantiasis. In the attack I saw him labour- 
ing under^ the right foot and leg were considerably swollen, and had 
a red erysipelatous blush on their surface. The permanent swelling 
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yielded to a course of medicine, assisted by frictions, bandages, 
&c. and for a number of months the attacks were kept off by at- 
tention to liis bodily health, and avoiding the local exposure of the 
affected part. 

We may therefore conclude that elephantiasis may occur in every 
clime, although it is more frequently found amongst those who in- 
habit low, damp, unhealthy situations in tix>pica climates, which 
impair the health, and thus predispose to the attacks of this dis- 
ease. As the poor are most exposed to these causes, it is more 
frequently seen among them, and generally occurs after exposure 
to atmospheric vicissitudes, when the system is weakened by fa- 
tigue, unhealthy diet, &c. ; and from want of care it assumes in 
them the most aggravated forms, especially in old age, when the 
venous is so much more developed than the arterial system of 
vessels. 

The history of elephantiasis affords convincing proofs of this 
fact. The Arabian physicians explain the disease by the black 
unhealthy blood falling down upon the part, and divide it into two 
forms : Duwauli, which consists in a prominent and hard state 
of the veins of the leg and foot, from the excess of blood, of the 
nature of atrabile or glutinous phlegm, falling down upon them ; 
from its gross nature it does not extend to the smaller branches, 
and is not poured out. This is the acute form treated by bleed- 
ing, &c. The second form differs from the last in the matter 
being no longer contained in the vessels, but poured out and im- 
bibed by the flesh, as food is prepared in the stomach. It is con« 
sequently a much larger and more diffused swelling than the last 
form. The symptoms are, warmth of the skin, from the strength 
and heat of the falling matter, and blue colour of the part, which 
sometimes terminates in boils ; from the swelling and hardness 
there is a loss of feeling in the part. Such opinions, the result of 
the humoral patliology, are now properly rejected by European au- 
thors of the present day, but the early writers generally confounded 
the disease with others. Thus Sauvages, Vogel, Sagar, and CuUen 
call the tuberculated leprosy, elephantiasis ; and Vogel calls the 
large leg, elephantiae Arabum, which he defines, *^ Eadem duntaxat 
in pede valde tumido et duro." More modern and better-informed 
authors, such as Towne, Hillary, &c. explained the formatioD of 
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this monstrous leg by the morbid matter of the ferer, which by an 
erroneous application of a law of gravitation, was supposed to be 
gradually deposited in the leg, during an imperfect crisis of each 
paroxysm of the peculiar fever. 

I have endeavoured to avail myself of opportunities of exami- 
ning elephantiasis in its different stages, but especially in its primary 
invasion, and am confirmed in my opinion that it is produced by 
an inflammation of veins.* When so affected, a consolidation of 
blood takes place in the trunks, which extends to the smaller 
branches, and impedes the circulation in the part. The increased 
action of the arteries sends more blood to the part, increases se- 
cretion, and enlarges the anastomosing branches and capillary 
veins ; this produces the red blush ; and as the capillary arteries 
participate in the obstruction, the fluid they secrete into the cel- 
lular tissue of the part is increased, which swells it at the most 
depending position, especially when there is much cellular tissue, 
in the parts whence the obstructed veins arise. This impeded cir- 
culation weakens absorption, as may be observed by the swelling 
along the course of the superficial veins obstructed, and in the 
neighbouring cellular tissue. 

The nature of the secretion varies with the state of the patient's 
constitution, the degree of inflammation, and the extent of the veins 
inflamed. When acute, the action of the neighbouring arteries is 
much increased ; in this state the blood of the part contains more 
crassamentum, the secretion quickly consolidates, and the swelling 
is hard, as in the severe local inflammation producing phlegmoo. 
In some cases of elephantiasis the local inflammation is so severe 
as to terminate in partial suppuration. For a like reason lymph 
discharged from a recently blistered surface is at first coagulated 
by exposure to the air ; after some time, by the diminution of the 
inflammation, it is only coagulable by the application of heat ; and 
at last the discharge is entirely watery, as the effect of the irritation 
diminishes, f When the blood is examined in such an inflamed 
part, it is found to contain more crassamentum, and the secretions 
more of the coagulating principle, which Blackall pointed out as 

* See Essay on Phlebitis. 

t Hewaon's Enqoiiy regarding Lymph* p. 190. 
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an important criterion of the propriety of bleeding in dropsy. The 
second cause which modifies the nature of the swelling, is the ex- 
tent of the disease. Should the principal superficial veins of an 
extremity be extensively inflamed, as is often the case in elephant- 
iasis, and the habit of body weak, the size of the swelling will be 
considerable, and of a soft feel, so as to pit on pressure ; this is 
from the efinsion being of serum, which is displaced by pressure, 
but resumes its place in those cells of the tissue from which it had 
been pressed out. 

When the effusion is so great as to burst the skin in the acute 
stage of elephantiasis, the lymph generally coagulates. As the 
acute symptoms disappear, the arterial action is diminished, and 
the absorbents become more active, and remove the more liquid 
part of the swelling, but they are left in too weak a state to remove 
that which the arteries deposited during their excited state, and so 
the part is left enlarged and hard. By the repetition of inflam- 
matory attacks, more serum and coagulated lymph are effused into 
the cellular tissue, so as permanently to thicken the reticular cover- 
ing of the part, and the member thus enlarges by slow degrees into 
the hideous deformity named elephantiasis. 

This phlebitis, from predisposition and position of the veins, is 
much less dangerous, than when the veins are inflamed from a 
wound or an acute cause in a bad habit of body, and in a vessel 
near the heart. In more severe cases some of the tissues of the 
veins are thickened, and branches are obliterated, and the absorb- 
ents are weakened, so that the part is predisposed to other attacks 
of inflammation, especially on exposure to the exciting causes* 
The veins most commonly affected are the saphense, and other veins 
of the legs, as also those of the pudenda and of the scrotum, on ac- 
count of their exposed situation and course. From these inflam- 
mation frequently extends to other trunks of the limb, by which 
the circulation of the extremity is impeded, producing the pecu- 
liar and aggravated symptoms of the disease. In some indivi- 
duals the inflammation affects the veins arising from the scrotum 
or the labia pudendi, which explains the peculiar affection of these 

parts. 

After each paroxysm of elephantiasis the veins of the part be- 
come more deeply affected, the circulation is left languid, and the 
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part is subject to relapses, until the disproportion between the 
functions of the secreting and absorbing vessels is such, that the 
local attacks of inflammation become weaker and the intervals 
longer. The swelling, however, remains defined by the extent of 
the veins affected, so that the swelling in the scrotum is often found 
of a great size on one side, while the other, which is accurately 
defined by the raph^, remains of the natural size, as the veins of 
either side terminate in trunks on the side of the body on which 
they arise. 

The veins are sometimes inflamed in other parts of the body^ 
from their exposure to the predisposing and exciting causes ; on 
this account the epigastric region is sometimes the seat of the dis- 
ease, which extends in some cases to the thorax, while in others 
the arm or head is affected. 

The skin being supplied by the affected vessels, explains why 
there is redness succeeded by desquamation of the cuticle, and why 
the skin and neighbouring parts become slowly hardened and tu* 
berculated, and terminate in an appearance like ichthyosis. The 
feverish symptoms are produced in this disease by the influence of 
an acute local disease, which acts on the already predisposed 
system, by the derangement of the circulation, and quantity of 
blood sent to the internal organs during the local disease, which 
explains the shivering, and, by sympathy with the stomach, the 
sickness and vomiting. When the reaction of the system takes 
place, it produces the hot and sweating stages, which are accom- 
panied with thirst, from the copious secretion into the cellular 
tissue, and free cuticular discharge. 

Case. — Guarum Goss, aged 40, was attacked three years ago with swel- 
ling in the groin, which extended downwards and inwards, along the 
course of the vessels. This tract was sensible and red, followed by swelling 
and pain in the leg, above the ankles and over the footstep. After two 
days the testicle, or rather scrotum, was affected with pain and swelling. 
When this has ceased, fever begins with severe shivering, and the patient 
remains in a state of listless uneasiness, approaching coma, for three dajrs. 
On the occurrence of a paroxysm of fever there h a bad taste in the mouth, 
everything tastes unnatural, and even water produces vomiting. The 
dejections are constipated, pulse frequent and strong, and the body hot* 

82 
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There is much diflBculty in seeing the progress of such attacks ; 
if persons are kept in hospital for this purpose^ the regular and 
spare diet prevents their recurrence. Should you propose visiting 
them in their own houses, this is resisted from prejudice, and from 
the desire of remaining at rest, as they suppose it a necessary evil 
which cannot be prevented ; or which, if checked, will produce most 
JlangerouB consequences; and from the want of confidence in 
medicine, curiosity is alone considered the cause of our desire to 
examine the disease, and then there is great fear of interference 
that may be accompanied with pain or danger. 

The man Ooss was admitted into hospital with dysentery, of 
which he recovered in a few days ; but although he was kept in the 
hospital after this time for more than a month, he had no return of 
the complaint, from the weakened state of the system, and regular 
and spare diet he used. 

From the above facts I conclude, that elephantiasis is a form of 
symptomatic inflammation which commences in the veins, and in 
some cases may, from their anatomical connexion, afiect the lym- 
phatic vessels and glands. Like the other examples of this form of 
inflammation, its attacks commence with derangement of the sto-* 
mach, followed by a local inflammation of veins in parts more par- 
ticularly subject to such attacks, from whence it rapidly extends 
to the subcutaneous cellular tissue, producing, after repeated at^ 
tacks, extensive and hard swellings of these parts. The state of 
weakness in which the absorbent vessels are there left, renders 
them unable to remove the secretion into the cellular tissue pro- 
duced during the acute stage, which leaves a tendency in the part 
to a recurrence of the inflammation, an increase of the swelling, 
and explains the progress of this to the monstrous size often at- 
tained. The skin covering such diseased parts naturally participates 
in the repeated attacks of inflammation becoming much thickened^ 
and undergoing various morbid alterations. 

The appearance of the parts affected with elephantiasis is little 
known, as pathologists have few opportunities of dissecting them, 
from the disease being slow in its progress, and not dangerous in 
its result. When such opportunities occur, it is usually when the 
parts have arrived at a great size, when the acute sjrmptoms are 
absent, and the different tissues affected are so mnch altered, that 
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it becomes very diflBcult to distinguiBh the original cause from its 
consequences. Such a complication in the morbid parts has a ten- 
dency to lead the theorist into error, as the disorganization of parts 
affords him an opportunity of adding what he may require to ex- 
plain that which may be found erroneous. 

When the diseased partis examined at an early stage during the 
continuance of a paroxysm, the hard varicose appearance o( the 
veins indicates their being inflamed, with the consequent consoli- 
dation of their contents* 

The length of time the disease has continued will modify the de- 
gree and extent of the thickening and d^eneration of the skin, and 
the quantity of serum and solid secretion in the subcutaneous cel- 
lular tissue. In all such cases, however, the veins at their extre- 
mities will appear lai^r and more numerous than usual ; and from 
their connexion with the lymphatic system, these vessels will ap- 
pear, as in all dropsical cases, more developed than usual, and the 
glands enlarged. In a case dissected by Dr. Hendy, the lymphatic 
vessels of the upper part of the foot were much increased in size, 
«o that those ramifying on the top of the foot were the size of a 
large quill, as well as those on the inner ankle. When injected^ 
they appeared much distended, and burst on being filled with mer- 
cury. The deep lymphatics, and those which followed the course 
of the tibial artery, were nearly natural, and the lymphatic glands 
were pale, flaccid, and covered with a gelatinous fluid. These ap. 
pearances of the lymphatics are such as will generally be found 
when dropsical parts are examined, but they do not explain the oe- 
currence of acute local inflammation. 

Cabb. — Baddum Dass, aged 24, says he has taken mercury for syphilis 
accompanied with buboes. A number of painfal glandular swellings ap- 
peared over the body firom exposure to cold a week ago. These swellings 
were more numerous in the mammillae, axilla, arms, hams, and groins ; 
but without any oedematous swellings of the distended parts, like that of 
elephantiasis. 

In the case above referred to Dr. Hendy found the small veins 
thrice their natural size, and the smaller arteries were likewise dis- 
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tended, but the larger trunks were nearly of their ordinary size.^ 
Dr. Hillary f gives the following as the state in which he found 
the blood-vessels, in a case in which he dissected a part affected 
with elephantiasis. The blood-vessels of the skin were much en- 
larged in size. The coats of both veins and arteries were very con- 
siderably enlarged, so that such as were naturally small branches 
of the artery, were here pretty large vessels ; insomuch that when 
he amputated the leg he was obliged to take up no fewer than 
twelve branches of arteries ( ? ) with his needle, although the leg 
was taken off above the knee, and the swelling, in which the vessels 
were much more distended, reached no higher than the patella, so 
that the vessels were distended even in the thigh, where no swelling 
appeared. The femoral artery, where it was divided, was very 
large. Such appearances seem to be owing to the repeated attacks 
of inflammation, affecting particularly the veins, which are thus left 
thickened, tortuous, and of a larger size than natural, and the great 
swelling to the repeated accumulations of serum charged with a 
larger quantity of albumen in proportion to the acuteness of the at- 
tack and the frequency with which it had occurred. When inflam- 
mation is not present, a large quantity of serum will be found, which 
in some cases will coagulate into a jelly when exposed to the air^ 
as in the case related by Dr. Hendy. % 

M. Bouillaud relates the case of a woman who suffered much 
from great and hard swelling of the inferior extremity, which was 
found on dissection to have been produced by an obliteration of the 
crural veins and the vena cava. In another case he found such a 
swelling occurred, ^^ vrith a varicose state of the veins of the leg," § 
I presume, after an inflammation of these vessels. 

The prevention of elephantiasis would require a system of living 
which the poor Hindoo has neither the energy nor means to put in 
force ; and when labouring under it, his occupations, his lassitude^ 
and predestinarian opinions, prevent him having recourse to any 
means of controlling the inflammatory attacks, and removing a 

♦ Loc. dt. p. 136. t Ibid. p. 309. 

X Loc. cit. p. 136. 

4 ArchiT. Gen. de M^ecine, torn. 6, p. 567, referred to by M. Rayer, Maladies 
de la Peau, torn. 3, p. 426. 
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swelling which does not much incommode him, particularly when 
he supposes it purifies his body from vitiated humours, and that 
any means to cure it are dangerous. 

For these reasons the disease is generally allowed to take its na- 
tural course in the natives, until the degeneration of the skin, the 
extensive disease of the vessels, and the great swelling of the cel- 
lular tissue, with the occurrence of sores, prevent him following 
his occupations, and make him anxious to have the diseased part 
removed. In such a state of disease a long systematic plan of treat- 
ment is required, which, even if most successful, requires atten- 
tion which a native has rarely the perseverance to pursue. When 
the scrotum is affected, it involves other organs which are of greater 
value to them, on which account I have found them much more 
tractable and persevering than they otherwise would be. 

The indication of prevention and cure of elephantiasis is the avoid- 
ance of the influence of the predisposing and guarding against the 
effects of the exciting causes. 

When the disease is seen during the acute stage, the treatment 
should be commenced by the exhibition of an emetic, followed by 
diaphoretics and purgatives, combined with anodyne medicines 
when the irritation is severe, and a strict observance of the anti- 
phlogistic regimen, with tlie part kept in a horizontal position. 
Should the person be seen in the cold stage, if plethoric, and the 
fever run high, venesection is to be employed to an extent varying 
with the case ; but in native patients most reliance is to be placed 
on the application of leeches along the course of the inflamed veins, 
followed by the application of heat combined with moisture. In 
other cases the part is to be covered with linen wetted with an eva- 
porating wash. The feeling of the patient should regulate the state 
of the wash which is applied. Scarifications made in the inflamed 
part will often be found of great use by unloading the diseased 
vessels, evacuating part of the morbid secretion, and restoring the 
balance of the circulation, and thus assisting nature in the removal 
of the swelling. The steam-bath to the leg, or fomentations and 
poultices, to the scrotum, to which opium may be added with 
great advantage, diminish the pain and inflammation. In all cases 
much advantage will be obtained from shampooing and frictions 
of the 1^ for a considerable time with liniment, saponis^ and 
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then applying tightly a flannel roller from the toes to the thigh. 
The natives employ with great success the irritating leaves of the 
nishinde (inchur or samal) tree^ and then bandaging the leg tightly. 
For the same reason blisters along the course of the inflamed veins 
will be of great use, by diminishing the cause of the swelling, and 
thus aiding powerfully in arresting the disease. With these means 
purgative medicines are to be exhibited. 

Between the attacks of fever means should be employed to re- 
move the swelling, and prevent a recurrence of the attack. . 

The advantage to be derived from the topical evacuation of the 
serum is exemplified in the case related by Dr. Hendy (Case XXII. 
p. 132), in which the scrotum burst during a severe paroxysm. Six 
or eight ounces of fluid being received into a basin, it was some- 
what discoloured with blood. When examined an hour after, it was 
found that the whole had coagulated, and had a milky appearance, 
intermixed with the discoloured livid fluid, which had also coagu- 
lated. A few months after this the patient had another attack, at- 
tended with a similar discharge from the scrotum, in consequence 
of which the part was nearly reduced «to its natural size. He has 
not since had any return of the disease. I have seen several ex- 
amples of the same natural evacuation by the bursting of the swel- 
ling during a paroxysm, which mitigated the symptoms, and for a 
time seemed to arrest the progress of the disease. But when the 
sore dried up, the fever recurred as before. In the plan of treat- 
ment which I followed, I always found great advantage from keep- 
ing up a sore over the diseased vessels, to act as a counter-irritant, 
as well as to drain off the large quantity of secreted fluid. This 
may be accomplished by keeping open blisters, setons, or issues. 
The latter I have generally employed, from their being less dreaded 
than setons, and being more certain and permanent than blisters. 
While their discharges are thus promoted, the absorption of the 
swelling is to be assisted by the horizontal position, by frictions, 
graduated pressure by means of sticking-plaster and rollers, the 
general health being promoted by living in a dry equable climate, 
eating nourishing and easily-digested food, and the bowels kept 
open by means of mercurial aperients and laxatives, combined with 
some diuretic and diaphoretic medicine. Advantage will also be 
derived from the employment of sulphureous mineral water eztcr- 
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nally and internally^ diet-drink and bark, and sulphureous fumiga- 
tions and douches. 

The inconvenience, distress, and incurable nature of elephantiasis, 
and the local nature of this great deformity have induced surgeons 
to amputate the part ; and although I have seen this done with suc- 
cess, it is only in rare cases that it ought to be had recourse to ; the 
disease is of the symptomatic class of inflammations, the local effects 
of which will be liable to be produced in other parts of the body, 
and there are cases on record in which amputation was followed by 
a recurrence of the disease in other and more vital parts of the body^ 
in such an aggravated form as to endanger the life of the patient. 
M. Rayer* has related an interesting case in which a limb affected 
with elephantiasis was removed by the knife ; but the disease re- 
curred a few months after the operation, in a much more aggravated 
form, in both arms. The swelling was removed with much diffi- 
culty, and almost certainly, not permanently, by a very active and 
long-continued antiphlogistic plan of treatment. Dr. Hendy's 
opinion, f that it invariably attacks some other part of the body 
when amputation has been had recourse to, seems to me to be too 
general an assertion ; but the fatal result of such an operation, re- 
lated by him, t should make the surgeon hesitate before he has re- 
course to the knife, unless under peculiar circumstances. 



Ordee III. 

SPBCIFIC FORMS OF DROPSY. 

It will be sufficient in this place merely to mention, that the 
dropsy produced on the decline of scarlatina is an example of this 
form of disease. Produced by a peculiar specific disease, it is in 
general very easily removed by the usual remedies for dropsical 
complaints. 

* Traits des Maladies de la Peau, torn. 2« p. 438. 
t Loc. cit. p. 17. t Ibid. p. 136. 
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CHAPTER II. 

ASTHENIC CHANGES IN THE BLOOD. 

The want of a due quantity and proper quality of the blood is no 
less pernicious to health than a too great abundance of healthy 
blood* In both cases the powers of the system become debilitated, 
the circulation languid, and syncope, spasms, &c. precede the fatal 
terminations of the diseases that are then engendered. 

When the body is not adequately nourished, owing to a want of 
proper food, or to frequent bleeding, to a diseased state of the chy- 
lopoetic viscera, chronic diseases, poisons, climates, &c. the blood 
is found changed in quality and diminished in quantity. In this 
state it is generally of a rose colour when circulating, and it is thin, 
coagulates quickly, and has a pale, soft, gelatinous-looking cruor, 
from a diminished quantity of fibrine and red globules, and an in- 
creased proportion of serum. In such a state the body becomes 
emaciated, the surface pallid, and the animal and mental functions 
diminished in strength. 

In this weak state of the body, when the wasto is small, the ner- 
vous sensibility is diminished, the circulation becomes slower, and 
the blood is often found darker and thicker when first removed. 
An example of this is seen in persons in the state of trance ; in 
whom, from the torpid condition, enough of nourishment is ob- 
tained from the solids of the body to make up the waste, as the 
functions of digestion are totally suspended. Hibernating animals 
afford another instance of such a state of things ; here the motion 
of the blood is hardly perceptibfe, and in this case the insensibility 
is so complete, that when removed from their resting-places, they 
may be wounded without experiencing the least pain. When 
warmth is applied, the circulation increases, and they become sen- 
sible to external injuries. In cases of swoons, &c. the heart and 
lungs cease to act, with impunity to life, from the blood retaining 
its vitality in the quiescent state. Were it not for this property, 
it would in such circumstances coagulate or die, from the long pe- 
riod it sometimes remains at rest. As the vitality is in a state of 
weakness, in such cases it is necessary to apply heat, and expose 
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the body to the influence of the surrounding media with care, as a 
too sudden exposure to a somewhat high temperature in particular, 
is liable to destroy the individual when the affection is general, or 
to produce inflammation and the death of the part when the torpor 
is local. 

In many forms of this asthenic class of diseases the cruor appears 
large compared with the serum ; but on a more careful examina- 
tion, it is found that its soft and friable state is in consequence of 
a modified quality of the fibrine, which in coagulating does not 
squeeze out the usual quantity of serum. 

In some diseases the cruor is small in quantity, and so very soft, 
that a slight agitation reduces it to a fluid state ; in other cases 
there is no coagulum, but a few flocculi swimming in the serum ; 
and even these coagulated portions are sometimes wanting, so that 
when removed from the vein the blood appears as a serum, with a 
red, brown, or dark matter mixed with it. *^ Atque interdum," 
says Celsus, ** sanguis profluit, interdum simile aquas quiddam, in 
qua caro recens lota est." — Lib. iv. 

In good health, the globules of blood are round, transparent in 
the centre, and of an equal diameter. In persons worn out by dis- 
ease, and whose organs have undergone perceptible alterations, the 
globules are less numerous, smaller, and of an irregular and unna- 
tural form, from changes in the constituent parts of the blood, 
and its soft and diffluent state. 

By the assistance of the microscope the globules of the blood in 
disease are sometimes found few in number ; in other cases they are 
deformed, opaque as if united together, or preternaturally enlarged ; 
and in a third class of diseases they cannot be made out on account 
of their being broken down. 

Ancemia. 

This disease is caused by a diminution in the quantity and con- 
sistency of the bloo<l in general, and a deficiency in its red particles 
in particular. This may be produced by a weakness or morbid state 
of one or more of the organs which form the chyle, or from some 
failure of the processes which complete the formation of healthy 
blood in the lungs. The state may be connected with weakness 
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of the lacteals or absorbents, on which account they dp not take up 
the chyle in the usual quantity ; or it may be produced by breathing 
air unhealthy from being impregnated with deleterious substances, 
especially when the individual is weakened by chronic diseases. 
In such cases, as in diarrhoea, old cases of dysentery, or other like 
drains on the system, the body loses materials faster than nourish- 
ment is introduced into the system. 

Such a disease is indicated by the pallid appearance of the skin, 
lips, &c« and by the absence of the usual proportion of red particles 
in the blood, in which state the body becomes weak, languid, and 
torpid, followed by vertigo, faintness, palpitation of the heart, and 
impaired action of the organs in general. The solid parts become 
flaccid from want of nourishment, the pulse is slow and feeble, but 
quick and irregular on any excitement, the memory is impaired, 
and the intellect weakened, the appetite is diminished or unnatural, 
digestion weak, with flatulency and constipation, the skin feels 
cold and dry, or is in many cases covered with cold perspira- 
tions. 

In such a state of the circulating fluid there is a want of the pro- 
per stimulus for the performance of the healthy action of the body. 
The chylopoetic and assistant chylopoetic viscera are supplied with 
blood of a weaker nature, which produces an enfeebled action; 
the chyle is weaker and less nutritious than in health, and when 
taken into the system, is converted into blood of a less perfect 
constitution than usual, and inadequate to support life. In this 
manner the symptoms of anaemia are continued. 

Blood of an inferior formation may depend on the small quantity 
of nutritious matter taken into the stomach, or from its imperfect 
digestion, so that it is not duly assimilated into blood. In this state 
the cruor of the blood b small in quantity, and soft, with little 
fibrine, and the serum is in a larger proportion, with a smaller 
quantity of saline matter. 

The great weakness of the powers of life is indicated by the thin 
and serous appearance of the blood, and the great diminution of 
the crassamentum. Such a state of the system is often followed by 
a dropsical state of the limbs, which increases with the progress 
of the disease. As the weakness increases, the debiUty of the ab- 
sorbents increases more than that of the vessels which seeiete their 
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attenuated fluids which form dropsy, and thus hasten the fatal ter* 
mination. 

Toughness in the cruor is a good test of strength or tonicity in 
the blood. Many of the inferior animals, as the dog, &c. have a 
higher degree of organic vitality, or a greater power of consolida- 
ting the blood so as to stop hemorrhage, than man, and in this case 
the power varies with the individual's strength. As the quantity 
of coagulable lymph diminishes, the disposition to hemorrhage will 
increase, as in scurvy, for it is the lymph which gives tone and 
eonsistence to the circulating fluid. Hence bark, acids, &c. by 
giving strength to the system, and increasing the quantity of coa- 
gulable lymph, are often the best means of removing the hemorr- 
hagic state. 

In certain states of the body in weak individuals, symptomatic 
inflammation sometimes occurs, accompanied with want of coagu- 
lation in the blood, so that reaction, and the prominent local and 
general symptoms of inflammation are not produced ; this is mainly 
from the morbid concentration of vitality in particular parts in 
such cases. Hewson found that the blood in a woman, the subject 
of fever after parturition, did not separate into serum and crassa- 
mentum. Mr. W. Hey (on Puerperal Fever) relates two fatal in- 
stances in which the blood was found in a dissolved state on dis« 
section. These peculiarities apply particularly to cases in which 
several predisposing and exciting causes of inflammation occur, as 
in the aged, or those debilitated by previous ill health, or in the 
course of diseases in which the sensibility is much impaired, as in 
continued fevers. M. Laennec says, ^^ Les pleurisies les plus 
graves sont celles des sujets les plus debiles, des cachectiques, dea 
hommes affoiblis par des exc^s quelconques, par la syphilis, la 
gouttCy le scorbut, le cancer, et surtout par Tage."* In all such 
cases the determination to one particular part of a larger propor- 
tion of the more vital part of the blood diminishes so much the 
vitality of the remainder as to render it incapable of performing 
properly its offices, whereby the weakness and danger of the dis- 
ease are increased. 

In some diseases this want of coagulation is peculiarly evident, 
as in the scorbutus which follows from persons livmg a loag time on 

• De L'Ainciiltatioo* ke. 
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salt meat without any vegetable substances. It has been supposed 
that the want of coagulation in the blood was owing to the large 
proportion of saline ingredients in the blood which such food pro- 
duced ; and this opinion was further confirmed when it was found 
that recently drawn blood lost its coagulating property when mu- 
riate of soda was mixed with it. But a more careful chemical exa- 
mination of the blood has proved that such changes in the saline 
principles do not take place, and that the want of coagulation in 
the bloody and the predisposition to hemorrhage, are produced by 
the relaxation and debility which the want of nourishing food pro- 
duces. By such causes the quantity of blood in the vessels is di- 
minished, and the nerves become subject to morbid stimulus, and 
the secretory organs are supplied with blood, attenuated, and in- 
adequate to its offices. 

In consequence of these changes in the blood, the system is af- 
fected with general languor and weakness ; the patient suffers from 
shortness of the breath, he feels an indisposition to motion, and 
has stiffness of the joints and swellings of the limbs ; on different 
parts of the surface of the body blotches or ecchymoses appear, like 
those produced from bruises, undergoing the same changes of co- 
lour, and often ulcerating. The gums swell and are spongy, and 
frequently bleed, as do the different mucous tissues in general ; the 
teeth become loose, and often fall out. There is peculiar foetor of 
the breath, as when exhausted by want of sustenance, and of the 
alvine secretions, which are mixed with blood; circumstances which 
show a strong tendency to putrescency in the fluids. 

As the disease advances, the patient complains of great debility. 
He becomes much emaciated, and with the appearance of ulcers, 
old cicatrices and even unions of bone often give way again, in- 
dicating tbe greater activity of the absorbents than of the secreting 
vessels. 

Death seems in this disease to take place from inanition ; or the 
disease is combined with other maladies, which much increase the 
danger. 

The long use of salt provisions would appear to act by the debi- 
lity they produce ; but the same effect occurs when salt is taken 
into the system in excess in any other way. Dr. Huxbam* haa 

* Philosophical Traasactions. 
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related a very interesting case of a girl 16 years of age, who took a 
pint of salt water for ten days to remove a pimple on her lip. At 
the end of that time a discharge took place from the uterus, and 
from the groin; petechias appeared upon the breasts, and livid 
spots upon the arms. As the menorrhagy ceased, the bleeding 
from the gums increased. She was bled from the arm, and the 
blood resembled what is called putrid gore. This morbid fluid 
continued to ooze from the wound, and as it could not be stopped, 
the arm mortified. 

In scurvy many of the internal organs are found on dissection 
to be gorged with fluid blood, which is of an extreme tenuity and 
bright rose colour. Ecchymoses of this changed blood are found 
under the skin and mucous membranes, in the cellular tissue, and 
in considerable quantities in the serous and synovial cavities, into 
which it had exuded during life. 

Dr. Mead relates*, that in the beginning of scorbutus, the blood 
as it flowed out of the orifice of a wound might be seen to run in 
different shades of light and dark streaks. When the disease in- 
creased it ran thin, and seemingly very black ; and after standing 
sometime in the porringer it turned thick, of a dark muddy colour, 
the surface in many places of a greenish hue, without any regular 
separation of its parts. In the third degree of the disease it came 
out as black as ink ; and though kept stirring in the vessel, its 
fibrous parts had only the appearance of wool or hair floating in a 
muddy fluid. 

In dissecting bodies that had died of scurvy, the blood in the 
veins was so entirely broken, that by cutting any considerable 
branch you might empty the part to which it belonged of its black 
and yellow liquor. When found extravasated it was of the same 
kind ; and lastly, as all other kinds of hemorrhage are frequent at 
the latter end of the calamity, the fluid had the same appearance 
as to colour and consistence, whether it was discharged from the 
mouth, nose, stomach, intestines or any other part. 

This dreadful disease is produced from the want of the just pro- 
portion of recent animal and vegetable food, and the too free use of 
salted substances ; so that on leaving these off, and using healthy^ 

• Medical Works, p, 332. Dublin, 1767. 
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nourishing vegetable diet, persona are speedily recovered, while 
their cure is retarded by everything that depresses the vital powers, 
such as cold, mental anxiety, &c« These things are explained by 
the influence of most neutral salts when mixed with blood removed 
from the body, which prevents its coagulation. The most powerful 
salts are the nitrate of potassa, the sulphate or muriate of soda, &c. 
These agents seem to diminish vitality, and to modify the peculiar 
chemical action of the fibrine, by which it is coagulated more slowly, 
and still no buffy coat is formed. Death takes place in general 
from inanition ; and the blood is commonly found on dissection 
remaining fluid ; the viscera are soft, and easily torn, and gorged 
with pale, watery-looking blood. The muscles are flaccid, and the 
bones soft and uneven. 

The dissolution or softening of the cruor of the blood occurs in 
typhus and yellow fever, in which there is great prostration of 
strength. The blood, says Dr. Tweedie in his excellent clinical 
observations on fever, has a loose cruor, small in proportion to the 
quantity of serum, and is so soft that it breaks readily on attempts 
ing to raise it, resembling in consistence half-boiled currant jelly, 
and when abstracted late in the disease is scarcely coagulated at 
all. 

In the yellow fever, says Dr. Stevens, the blood is found to 
contain a large proportion of serum, which is often reddened by 
the colouring matter of the blood, the globules are easily deranged, 
the fibrine is in small quantity, and of a soft consistence. As the 
disease advances the colour of the blood is lost, and the whole cir- 
culating current becomes black, and so thin that it has no longer 
any resemblance to healthy blood. In this state of the blood it is 
found to have lost most of its saline matter. Such a state of the 
circulating fluid explains the want of necessary stimulus to the vi- 
tal organs, the loss of tonicity of the vessels, and its exuding 
through their coats, and thus producing passive hemorrhage or 
the gradual oozing of blood from the extremities of the vessels, 
particularly under the skin and mucous membranes. 

In malignant fever, which is generally accompanied with pete- 
cbise, the cruor is so broken as to deposit a sooty powder at the 
bottom of the vessel ; the upper part being either a livid gore, or 
a dark green fluid, which quickly and imperfectly coagulates into 
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a soft, jelly-like mass. The serum is likewise blackish or tinctured 
with red.* In such cases the red globules seem broken down and 
form a turbid mass, like that of blood which has become putrid out 
of the body. In such cases the blood has a peculiar smell, con- 
tains little fibrine, and the albumen coagulates with greater difiEi- 
culty than usual. 

The excretions may in such peculiar cases of debility become so 
foetid as to give the name of putrid fever to the disease. 

Numerous cases on record prove that towards the fatal termina- 
tion of bad fevers the vital energy may be so weakened, and the 
disease be of such an inveterate nature, that the blood may even 
become putrid. Fevers, we have seen, have been called by this 
name from the foetor of the excretions ; but we shall find that in cer- 
tain debilitated habits of body, and weakness of the vascular sy- 
stem, the blood becomes putrid even before death. 

The following interesting case is related by that accurate ob- 
server Dr. Stark, who fell a victim to his ardent pursuit of science.f 

Case IV. — A woman, aged 20, was seized with shivering, foUowed by 
fever ; she became dull, heavy, stupid, and sometimes delirious ; she had a 
violent purging, her tongue and eyes were parched, her pulse quick and 
small, and there were petechise on the right arm ; she was quite neglected 
till the tenth day of her illness ; she died on the eleventh, and immediately 
after death a change of colour took place in the body. This discoloratbn 
was principally on the right side, from the breast to the middle of the 
thigh, and from the linea alba to the spine ; the upper and lower parts and 
belly were green, the black livid, and the pudenda quite black. A con&i- 
derable quantity of muddy liquid followed incision made into any of these 
parts, of the same colour as the part, which was easily torn. This discharge 
was so intolerably foetid, that a man had almost fainted from smelling it. 
The blackness of the pudenda penetrated to the cellular tissue and fat, and 
the green colour of the abdomen extended to the fat and oblique muscles. 
The livid colour of the back extended to the bones, near which a few mus- 
cular fibres retained their natural colour. There were a few red specks in 
the arm and breast of the right side. 

After visiting this woman. Dr. Stark became for a minute blind 
and confused, but he suffered no inconvenience afterwards. 

* Huxham, Air and Epidemics, vol. ii. p. 68. 
t Works, p. 53, edited by Dr. Carmichael Smith. Lond. 1788. 
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An ounce of the putrid fluid, with 3 drachms of water, was afterwards 
injected into the crural vein of a healthy bitch. In a minute she vomited ; 
in an hour after she trembled ; in half an hour afterwards she seemed in 
the greatest uneasiness. She frequently vomited during the day and night, 
and the following morning she moved slowly and feebly when called. She 
could hardly keep her eyes open, her hair stood on end, and she refused 
food. She gradually recovered. 

In another case,*' Dr. Stark examined the body of a young man 
who died of a fever resembling the preceding. The skin of the left 
breast was brown, and the pectoral muscle had lost its colour and 
was rotten. The liver was also so friable, that a very small force 
only was requisite to push the finger into any part of it. The other 
abdominal viscera appeared sound. 

Soon after examining this body Dr. Stark felt an acute pain at 
the end of the finger which he had puslied into the liver, it inflamed, 
and a small piece of it near the nail became black and mortified, 
and after a few days was thrown off by suppuration. 



CHAPTER III. 

MORBID CHANGES IN THE BLOOD FROM EXTERNAL ADMIXTURES. 

1. Action of poisons inserted under the skin or absorbed by mu- 
cous membranes. 

In this way the poison of syphilis, hydrophobia, serpents, &c., 
morbid animal secretions, and certain other poisons, act on the sy- 
stem and produce their morbid effects, often of a most dangerous 
nature, through the medium of the blood. Under this head should 
be considered various deleterious substances taken with the food, 
and which act speedily as poisons, or in a more gradual manner, 
such as the long use of salt provisions in distant voyages, produ- 
cing scorbutus, &c. 

Certain substances gradually introduced into the system produce 
changes in the blood ; mercury, when taken by certain persons, 

* Loc. cit. p. 54. 
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produces emaciation, tremors, &c. ; lead gradually introduced into 
the system produces constipation, frequent vomiting, severe pain 
in the abdomen, with wasting and palsy of various voluntary mus- 
cles, &c. 

2. The direct influence of air mixed with morbid substances, and 
so taken into the lungs, produces changes in the blood, which are 
followed by certain effects on the system. By admixture of such 
morbid matter with the air, as malaria, and emanations from diseased 
persons, a large and very important class of diseases is produced. 
By malaria, intermittent, remittent, and continued fevers are pro- 
duced, and sporadically or by contagion, typhus fever, small-pox, 
measles, scarlet-fever, hooping-cough, &c. 



CHAPTER IV. 

MORBID CHANGES IN THE BLOOD. 

1. 77ie Introduction of Natural Secretions into the Blood.'^ 
The vessels of organs have certain vital properties, by which they 
secrete fluids, which differ from the blood which supplies them. Hie 
bile and urine are examples of this ; and when the secreting organ 
is diseased or imperfect, the principles of these secretions are found 
in the blood, and are thrown out of the body by other channels. 

In icterus the blood contains the colouring matter of bile, some- 
what modified in its passage into the system. In these cases the 
modified bile acts as a narcotic upon the brain. The secretions of 
serum, and of the skin and kidneys are generally affected in these 
cases, and contain a portion of the same modified matter of the blood. 

The suppression of urine, and its probable partial absorption into 
the blood, produce coma, and sometimes death. In the generality 
of such cases this dangerous consequence is prevented b}* its being 
modified in its passage into the circulation. 

Milk is said to have been found in the blood. 

2. Morbid Secretions. — ^The changes which the vitality of the 
extremities of the arteries effect in their contents give rise to sub- 
stances entirely different from the circulating fluid. Thus in dia- 
betes, the nicest chemical analysis cannot detect any sugar in the 

t2 
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blood, though the substance is generally found in such quantities 
in the urine. It is therefore necessary that the organs should be 
defended by their vital properties from the influence of these pecu- 
liar substances ; and we have already seen hovr povrerfully the sy- 
stem is defended by the consolidating property of the blood, and 
by the adhesive inflammations set up in the tissues. Dr. Wollaston 
found the saccharine principle so changed as to be quite indistin- 
guishable in the blood, which in diabetes was found to contain more 
serum and much less fibrine than natural. 

3. Air in the Blood. — In the land and sea tortoises, in some 
fishes, in the hedgehog, viper, &c., air bubbles have been observed 
in the circulation.* Many of the tissues of the human body are 
pervious to air, and a considerable portion of it constantly exists 
in the body during life, subject to increase and diminution accord- 
ing to the pressure of the atmosphere, in the same manner as it 
exists in water.f The air, by its elasticity and pressure within, 
corresponds with that without, unless the balance be in some way 
destroyed. Hence, by its escape, the parts after death are specifi- 
cally heavier than during life. The air which pervades the body 
accounts for the quantity sometimes found in the blood-vessels after 
death ; that which the body contained during life makes its way 
into these empty canals. The structure of the coats of veins, and 
the manner in which death takes place, seem to be the reason why 
air is generally found in the veins, especially in those of the brain. 

The opinion of Dr. Darwin, that air is not contained in the blood 
during life, does not appear correct ; nor is much reliance to be 
placed in the experiment he relates of securing a portion of the 
jugular vein of a pig between two ligatures, and placing it under the 
exhausted receiver of an air-pump, as proving this opinion correct ; 
for although there is no turgidity produced, nor any appearance of 
bubbles of air, by allowing the blood to flow into a cup of water 
previously exhausted of its air ; this must be supposed to be owing 
to the very small quantity of blood acted on, and the imperfect 
manner in which such an experiment could be perfonned. 

In almost every dead body more or less air is found in the veins. 

* See Morgagni de Sed. et Caus. Morb. Epist. V. 22. 
t DaltOD, Edin. New Philos. Journal, No. 25, p. 92. 
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Morgagni * found all the veins inflated with air, in the body of a 
young man. In the body of a man who had been affected with 
amentia, the inferior vena cava was so distended with air that fin- 
gers could be introduced into it.t Baillie supposes that the vena 
cava contains air more frequently than the other veins. 

These, and numerous other instances on record, in which air is 
found in the bodies of persons recently dead, seem to prove that 
Mr. Dalton is just in his conclusion of the blood containing air, in 
regard to the nature of which we are still ignorant. 

4. Worms in Blood- Fisssels, — In some ancient authors are to be 
found descriptions of worms said to have been found in blood-ves- 
sels ; but from the imperfect accounts we have of such worms, the 
difficulty of seeing them, &c., it has been supposed that portions 
of fibrine or other accidental admixtures were mistaken for worms. 
Such cases have been recorded by Borellus,^ de Castro,§ Kircher,|| 
&c. ; but the existence of such worms has been considered very 
problematical. More authentic and accurate descriptions will be 
required before we can believe in the existence of such worms in 
the blood-vessels ; more particularly when the industrious and sa- 
gacious Rudolphi, Bremser, and many other observers, have di- 
rected in vain their research to this point. Such facts, indeed, by 
no means disprove the assertions of those who mention the occur- 
rence of these worms ; but in reference to such a curious, unlooked- 
for circumstance, it permitted the profession to suspend their de- 
cision until further proofs were brought forward of its accuracy. 

it is now an established fact, that in some of the inferior animals 
such worms are sometimes found, and it is therefore by no means 
improbable that future observers will find them, in some rare cases, 
in the vessels of the humim body. This curious question, indeed, 
seems now to have been put to rest by the publication of a case by 
Mr. J. S. Brisbane, surgeon at Dumfries.^ This gentleman re- 
. moved six ounces of blood from the arm of a sickly boy eight years 

* Epist. 30, Art. 2. f Acta Med. Berolini, vol. 7- 

% Obs. Microscop. 3. ^ De Febre Petech., S. 1, $ 15. 

II In Arte Magna Luc, lib. x. p. 2, c. 8, § 5, p. 832 ; and in Mand. Oubit. lib. 
12, S. 1, ex. p. 351, and Sect. 2, cap. 7« p. 370. 

IT See his pamphlet in Dumfries Courier, Dec. 1 1th, 1833 ; or India Gazette, 
27th May, 1834. No. 1092. 
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of age, in an attack of epidemic influenza. On the blood coagti' 
lating, five animals were found swimming in the serum, and ap* 
peared vigorous and lively. On dividing the clot others were dis- 
engaged, 80 that thirteen were counted in this blood ; and in some 
blood previously removed fifteen were found. They lived two days 
in the serum. 

^^ These animals exactly corresponded in structure, colour and 
size to the larvae of the Tipula oleracea, which in summer is so 
abundantly found in ditch and river water. The eggs of these flies 
are very minute, and at a certain season of the year are deposited 
in great numbers in running water by the Tipula fly, well known 
by its long legs and slender body." 

The frequency of parasites in the alimentary canal prepares us 
for examining those cases in which they are found in different other 
parts of the system. In these cases the ova seem to be taken with 
the food, and those of peculiar kinds in certain states of the body, are 
then changed to more perfect forms. In certain cases these minute 
ova may be absorbed^ and may find their way into the larger circu- 
lation and be developed there. In these cases they may be expected 
to be found in parts where the circulation is weakest, and probably 
remain in their situations, and avoid the violent action of the heart 
and the force of circulation in arteries. This was probably the case 
in the example above quoted. 

When the ova have been conveyed into the circulation it may be 
easily comprehended how the same ova may be deposited and the 
animal developed in the cellular tissue of the body. This appears 
to be the maimer in which the Dracunculus or Guinea worm (Gor- 
dius) is evolved in certain low, damp, unhealthy situations, when 
the larvffi are numerous in the water. The very numerous animal- 
cules that occur in the drinking water at certain seasons, prepare 
us to believe in the quantity of ova that must be swallowed. These 
being absorbed with the chyle are deposited in the cellular tissue, 
when they enlarge, and the worm passes with considerable quick- 
ness from one part of the body to another. Dr. Smytton saw one 
pass in a few weeks from the shoulder to the wrist.* This is done 
by the worm forcing its way along the cellular tissue, at the same 

* Med. and Fhys. Society's Trans, vol. i. p. 188. Id. p. 186. 



MORBID CHANGES IN THE BLOOIT. 279 

time that it produces such a degree of adhesive inflammation as 
prevents any bad consequences following. In this manner these 
worms seem sometimes to pass into serous sacs. Dr. Smytton 
relates the case of Gunner Jackson^ who died of a chronic visceral 
disease, in whose body two full-grown Guinea- worms were found 
in the cavity of the abdomen ; one of them was attached by one 
extremity to the peritoneal covering of the liver, and the other, 
which was writhing and alive, in a similar manner, to that of the 
left kidney, but otherwise floating loose among the viscera. 

The frequency with which insects are found in the aqueous hu- 
mour of horses is explained in the same way as the above ; and an 
example of animalcules occurring in the aqueous humour of a girl 
has been related. By this passage of eutozoa through organs we 
can understand the manner in which they are found in different 
organs in the body. 

M. Andral has related the case of a man 55 years of age in whom 
acephalocysts were found in the pulmonary veins. The man had 
lived on food that afforded little nourishment, and had often felt 
the sharp sting of misery ; in consequence of an affection of the 
heart he was admitted into the Hdpital de la Charity. 

The two lungs were filled with a great number of hyd«itids, and 
the entozoa were contained in the pulmonary veins. Several of 
the hydatids were lodged freely in pouches which had a shining 
surface. Others were several times folded on themselves, and 
being contained in small canals had an oblong figure. The surface 
of these canals was shining like those of the large pouches, and ra- 
mified like the vessels. Each of these pouches had a small vessel 
arising from it, which was also more or less dilated. In the course 
of the pulmonary veins dilatations were found containing hydatids, 
contracting in one place to their natural size, and again enlarging 
for the accommodation of new collections of the entozoa. The 
largest pouches were of the size of large nuts, and the smaller of 
peas. They existed in both lungs. 

The hydatids had all the characters of acephalocysts ; several 
presented white spots on their surface, others had numerous miliary 
granulations on their internal surface ; most of them were broken. 
Around the cysts the pulmonary tissue was healthy and crepitated ; 
at other places it was thickened and even hepatized. 
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A large hydatid cyst of the size of an orange, with cartilaginoiis 
parietes, was found in the substance of the liver, and contained 
eight or ten acepholacysts. 

The right cavities of the heart were considerably dilated, and the 
parietes of the right ventrical were affected with a slight degree of 
hypertrophy. It is not unnatural to suppose that the presence of 
a great number of hydatids in the pulmonary veins had impeded 
the circulation, and contributed to the development of the aneurism 
of the heart.* 

* Journal de Physiol., t. 3, p. 69. 






PART II. 

DISEASES OF VESSELS. 

These diseases may be arraDged according as they are of 
arteries, veins, and capillaries. 

BOOK I. 

DISEASES OF ARTERIES 

Will be described according as they are produced by inflamma- 
tion of the parietes of Arteries, and its influence on their contents ; 
by alterations in their form, by rupture, and by wounds. 

CHAPTER I. 

INFLAMMATION OF ARTERIES. 

The trunk of an artery is composed of an external cellular 
tissue, more or less dense ; of a proper coat consisting of circular 
fibres placed closely together, and forming a strong tissue of a brown 
colour, joined by elastic cellular substance to the fine internal 
semi-transparent membrane, which resembles a serous tissue, and 
like it, is smooth on the inside. The arterial tube thus formed 
is elastic, so as to accommodate itself to the state of the circulation, 
and is in a certain degree of distension and elongation during life, 
which facilitates the action of the heart in propelling the blood. 
There is, however, a considerable difierence in the tissue, according 
to the age of the individual, and the size of the artery ; the coats 
of the larger being denser and stronger, and the smaller more 
transparent, elastic, and susceptible of irritation ; to enable them to 
accomplish their functions of increasing and diminishing in size, 

u 
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and of modifying and secreting, in more or less quantities, their 
contents. Arteries are likewise supplied with nerves from the 
ganglionic system, which aflFect the character of the diseases to 
which they are Uable. 

The inflammation of arteries may be considered as acute, and 
chronic. 

SECTION I. 

Aeuie Arteritis, 

The large trunks of arteries being much better defended from 
external injuries than the smaller branches, and possessing a lower 
degree of organization, are less subject to inflammatory afiections. 
In some cases, apparently from the anatomical structare and patho- 
logical sympathy, the large arteries may become affected by the 
extension of the inflammation along the large veins, the heart, or a 
neighbouring serous tissue ; and a number of small arterial branches 
may be inflamed in the course of an attack of sphaceles, frost-bite, 
the revulsion or imperfect development of measles, scarlatina, etc. 
In other cases the capillary arteries are chiefly affected in organs, 
especially of portions of the liver or lungs, which become filled 
with consolidated blood, and, if the cause be severe, it breaks down, 
and terminates in abscesses. Such examples of inflammation are 
the consequence of constitutional causes, more particularly of the 
rheumatic and gouty diathesis, or some forms of febrile disturbance ; 
particularly in the puerperal condition, when the blood is more 
loaded with new materials than at any other term of life ;* in 
the chronic form of Bright's disease,! in certain atmospherical 
influences, in a bad habit of body, advanced age, and exhaustion of 
the vital powers, produced by living on bad food, following intem- 
perate and luxurious habits, debilitating diseases, etc., which produce 
a tendency to inflammation of the arteries. A mechanical class of 
causes, such as wounds, bruises, ligatures, etc., produce a more local 
effect upon the arteries, and afford a better example for examining 
the influence of inflammation upon the tissue of the vessel. In 
such cases the reddening, thickening, and softening of the tissue, 
followed by a deposit of lymph, and the formation of a conical 
consolidated portion of blood, prevents bleeding; but should the 

• Simpson, Obstetrical Works, v. ii. p. 70. 
f Taylor, Medical Chirurgical Transactions, v. xxviii. 
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inflammatiou be kept up in the part, it may pass to the stage of 
softening and ulceration, which produce secondary hemorrhage. 

The sjrmptoms of an inflamed state of considerable arteries are 
generally vague and uncertain. They often commence with a 
feverishness, generally a rigor followed by anxiety, irritation, and 
restlessness. There is an unusual throbbing pulsation, with a dull 
shooting pain in the part, resembling rheumatism, and aggravated 
by motion and pressure, along the course of the vessels. In the 
progress of the disease the pulse is very frequent, wiry, hard, and 
irregular, with intermitting pains, anxiety, and often dyspnoea. 
The countenance of the sufferer appears shrunk and cadaverous, 
with an appearance of oedema. This is followed by great weakness, 
cold perspirations, numbness, loss of pulse, and in many cases 
terminates fatally, and if involving large trunks, in sudden death. 

From the obscurity of the diagnosis, it is seldom the physician 
has an opportunity of treating the diseases of trunks of arteries, 
which should be of an antiphlogistic nature, varied, and commen- 
surate with the severity of the symptoms. 

There is less difficulty in the diagnosis of inflammation of the 
smaller and more superficial trunks of arteries, pculicularly in old 
persons. In such cases there is an absence of pulsation, an 
increase of heat, redness, sensibility, and cord-like .hardness along 
the course of the vessel, with burning, pricking, and shooting 
pains, and a disposition to dry gangrene of the limb. A cooling 
and soothing treatment, with* fomentations and poultices to the 
parts, are found the most successful plan of treatment in these 
cases. 

The appearance of the effects of inflammations on the arteries after 
death, is redness of their lining membrane, sometimes in patches, 
and obstruction, often for a considerable distance, with consolidated 
blood, more or less changed in its appearance. This requires to 
be distinguished from the redness produced after death, by being 
stained by its contact with liquid blood. In certain diseases, and in 
a soft and putrid state of the tissues, this sometimes occurs, and is 
produced by a condition quite opposite to that of inflammation. 
To distinguish these two appearances, the previous history of the 
case, and the condition of the body, will afford useful hints, while 
the degree and extent of the redness, its being confined to streaks 
on one side, the presence of liquid blood, and the facility with which 
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the stains are removed by washing, proves that the parts had not 
been inflamed. 

The determination of blood to the inflamed vessel produces a 
reddish colour ; and the arteries being more highly organized, than 
the veins, the acute primary symptoms are more quickly followed 
by other changes in the inflamed parts ; the secretion into the 
internal surface is modified by an increased vitality of its con- 
tents, so that it has a larger proportion of coagulable lymph, and 
finally, a consolidation of blood in the vessel. But as the arteries 
are full during life, and their contents in a great degree homo- 
geneous in the large trunks, it is rare that deposits take place upon 
their internal surface, unless under peculiar circumstances ; and when 
a secretion of layers or patches of coagulable lymph takes place 
upon its internal surface, it is the most incontestible, and with ulcera- 
tion, is the most certain one, of inflammation having been present.* 

In a fatal case of phlebitis, I found the internal surface of 
the great arterial trunks near the heart, of a uniform red colour. 
This diffuse inflammation appears to prove fatal in most cases 
before any lymph is thrown out upon its internal surface. Dr. 
Farr found, in the body of a man who had died of pleurisy 
and pericarditis, the internal membrane of the aorta covered with 
lymph, which Adhered intimately to it.t Bouillard and Bertin 
found in the body of a man with hypertrophy of the heart and peri- 
carditis, the internal membrane of the aorta red, and covered with a 
layer of semi-concrete albumen of a red colour.} If acute inflam- 
mation occurs in an artery, it is su^companied with a consolidation 
of blood, particularly where it is out of the more direct current of 
the blood in the heart, or upon its valves, particularly of the right 
side. As these deposits increase slowly, they possess a degree of 
firmness that prevents their being detached, and may form nuclei of 
larger concretions, that will be considered in another section. 

When the inflammation has continued some time, the cellular 
tissue of the artery is thickened, and becomes more vascular and 
friable than in a state of health. In this condition, any unusual or 
sudden stretching of the artery may lacerate it, as occurred in 
the aorta in a case that will be afterwards related, where it was 
obstructed in its descending portion. 

* M. Laennec, Trait6 de rAuscultation, torn. ii. p. 607. 
t Hodson on the Arteries. % Op. Cit. Obs. 2d. 
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In more chronic cases, lymph was secreted, and consolidated 
blood was deposited in such quantities, as to render the caliber of 
the vessel impervious ; and in this manner large arterial trunks 
are obliterated. Kreysing relates the case of a patient in whom the 
right branch of the pulmonary artery was obliterated in a young 
man, who had always a blue or livid face.* Spangenberg found 
the caliber of the aorta reduced to a very small size from the secre- 
tion of " coagulable lymph" after aortitis.t In this case the acute 
symptoms had continued for some time, but no consolidation had 
taken place, from the force of the circulation. Godisson has 
recorded an example of an aorta being completely obliterated, and 
the circulation earned on by collateral branches.} 

SECTION II. 

Chronic Arteritis. 

This disease of the arteries most frequently occurs in tiie old^ 
and in males especially, when the constitution has been enfeebled 
by intemperance, syphilis, or the abuse of mercury. 

In a case of chronic arteritis I found the internal coat of all 
the trunks of the arteries of a scarlet colour, about a line in thick- 
ness, soft, of a villous appearance, having lost its smooth shining 
surface ; the cellular tissue had also become denser, thicker, and 
less elastic, more vascular and friable than in health. When a 
ligature is passed round an artery in such a state of inflammation, 
the tissue is divided across by the gentlest means ; and from this 
state of irritation, ulceration speedily follows, and secondary 
hemorrhage will generally ensue, in consequence of the discharge 
of the ligature before the vessel is sufficiently defended by adhesive 
inflammation. Such a fact is of great practical importance by 
pointing out the danger of tying inflamed arteries, and the 
advantage of healing wounds connected with arteries, as soon as 
possible, by adhesion, while everything tending to increase the 
inflammation is to be removed : hence the danger of using large 
ligatures, and the advantage of always employing them as small 
as is commensurate with strength ; and, in cases of secondary 

* Krankh des Herzens, torn. ill. p. 122. 
t Ob. referred to in Horn's Arch. p. 269. X Dub. Hosp. Reports, 1818, p. 194. 
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hemorrhage, after operations, the necessity of taking up the artery 
at some distance above the bleeding part. 

Softening of the tissue of an artery may take pkce in the 
internal coat, and in a circular spot. In other cases, the inflamma- 
tion, softening, and ulceration extends to the middle coat, and the 
vessel being weakened, may be enlarged by the impetus of the 
blood ; or it may be lacerated, and its lips projecting inwards into 
the vessel, and from the secretion of lymph the vessel may be par- 
tially or entirely obliterated.* 

A more unhealthy or symptomatic form of the inflammation of 
arteries sometimes occurs in adults, or beyond the middle age, with 
diseases of the liver and kidneys ; or when the constitution is weak, 
with a bad habit of body, supposed to be of a gouty or rheumatic 
diathesis, from the nature of the pain. This extends along the 
diseased vessels, which are swollen, thickened, and painful, particu- 
larly on pressure or motion, accompanied with more or less fever. 
The limb becomes wasted, cold, numb, and pulseless ; and should 
stimulants be applied, they readily excite inflammation, which 
speedily passes to gangrene. In such cases, after death the vessels 
of the member are found contracted, their coats thickened, and filled 
up with firm dark-brownish consolidated blood, and is the cause 
rather than the efiect of mortification. 

Ulceration. — Inflammation of the tissue of arteries softens them, 
and sometimes to such a degree as to terminate in ulceration, 
which may either commence in the internal tissue of the artery, 
or in the neighbouring parts. 

When an ulcer commences in the internal coat of an artery, it 
is generally of an irregular circular form, and often only extends 
through the internal coat. In other cases, inflammation, softening, 
and ulceration extend to the middle coat, and the vessel being thus 
much weakened at the part, enlarges by the impetus of the blood, 
and forms an aneurism. 

In other cases the ulceration extends through the tissue of the 
vessel, so that, when it is large, a fatal hemorrhage follows. On 
examining the body of George II. of England, who died suddenly, 
it was found that the aorta was ossified at the inferior part of its 
arch, and dilated above, where it was as thin as the finest paper. 
At this part it had given way, and fatal hemorrhage followed. 

* Turner, Med. Ohir. Trans, of Edin. vol. iii. 
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Another form of ulceration in arteries, of much practical import- 
ance, 18 where it extends from the neighbouring parts to the vessel ; 
inflaming, softening, and ulcerating the coats of the vessel. In 
other cases the pressure of tumours upon the artery, particularly 
of those in the head, may produce such a thinness of its coats as 
to render it incapable of resisting the pressure of the column of 
blood. Dr. Yelloly found the basilar artery so ruptured;* and 
Mr. Wilson saw a case in which the ulceration, accompanying 
an old suppurating bubo, extended to the femoral artery, and 
destroyed a portion of its tissue, followed by hemorrhage, t Such 
cases occur in individuals in whom the resomxes of nature are 
much weakened in the course of severe diseases, as sloughing 
ulcers, etc., when the usual defence by adhesion, and the formation 
of granulations do not take place. 

A weakly young man, of phthisical make, was admitted into 
hospital on account of varicose veins in the leg, which had 
ulcerated, and from his walking about, had become very painful. 
The ulcer was the size of the palm of the hand, of an irregular 
oval form, extending from the sole of the foot for some distance 
above, and on each side of the internal malleolus, having elevated 
and highly-inflamed borders. Soon after admission the ulceration 
extended to the anterior tibial artery, and a large hemorrhage 
followed before the vessel could be secured. The artery was first 
attempted to be tied at the part ulcerated, but it was found that 
the ligature divided the soft;er tissue of the artery. The actual 
cautery was then applied, but the first scar came away with the 
iron, and it was only after a much deeper application that the 
hemorrhage was arrested. After lingering for a week, the patient 
died. 

On dissection, the arteries were found redder in their internal 
membrane than natural ; and the open extremity of the posterior 
tibial had a small slough of an irregular figure lying over it. The 
veins, from the femoral downward on the side of the ulcer, were 
found filled with consolidated blood. This, when divided, was 
found of a pale, hard, whitish appearance near the centre, and 
could be easily separated from the internal coat of the veins. 

In this case the irritation from the ulcer had extended to the 
veins, causing consolidation of the blood, and to the more vital, 

* Med. Chir. Trans, vol. i. p. 186. t Lecture 15, p. 400. 
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and more actively inflamed artery, which had proceeded beyond 
the adhesive inflammation. The consolidated blood had been 
removed, and ulceration established, accompanied by the fatal 
hemorrhage which is so frequently the cause of unsuccessful 
operations. The present case affords an example of the impro- 
priety of applying a ligature to an artery when softened by inflam- 
mation, instead of exposing and securing it at some distance irom 
the diseased part. 

In some of these cases the diagnosis is very difficult. A young 
man of delicate constitution, after exposure to cold, complained of 
pain in his shoulder; and when he applied for assistance, a pulsating 
tumour was found in the axilla from a deep abscess, which extended 
outwards near the artery. As it was considered to be an aneurism, 
the subclavian artery was secured on the outside of the scalenus 
muscle. Secondary hemorrhage occurred from the softening and 
ulceration of the arterial tissue, and the patient died. An imper- 
fectly formed consolidated portion of blood was found in the artery, 
and a small round ulcerated opening in its coat, from which the 
fatal hemorrhage proceeded. In this, and in the case related by 
Mr. Liston in the London Med. Chir. Trans., the disposition to 
ulceration was hastened by the irritation which the operation pro- 
duced in the vessel. These cases prove the importance of a 
correct diagnosis before securing the artery; and in cases of 
abscesses in the neck, or near large arteries, the advantage of 
giving free vent to collections of pas, and healing up such abscesses 
as quickly as possible. 

Thickening. — From the effects of chronic inflammation arteries 
become thickened in their coats, which are less fibrous and elastic, 
and more opaque than in their natural state. These changes are 
produced by the deposit of lymph into the cellular tissue between 
their internal and middle coats. This deposit is usually of a light 
colour, and in some cases, when the cause has been more acute, a 
purulent looking matter can be squeezed out. 

Tubercles. — In some arteries small circumscribed, opaque, oval- 
shaped thickenings of the cellular and middle coat of arteries are 
found, which form slight elevations on their interior. In such 
cases the artery is more or less ossified, and in some cases I have 
found the internal coat of the artery ulcerated over these swellings. 
In other cases the enlargement has an atheromatous, or steatoma- 
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tous appearance. Morgagni found in, the aorta of Trombelli a 
tubercle the size of a nut, which formed a prominence in the inte- 
rior of that vessel. On dividing it, it was found to contain a 
matter like the yolk of an egg. Scarpa calls this isolated polypiform 
substance steatoma of the arteries. 

Bone.- — In dissecting arteries we often find small oval portions, 
more opaque, and denser than usual. These spots are of different 
sizes, and of considerable thickness near their centre, but diminish 
toward their circumference, which adheres intimately to the internal 
membrane. By maceration these deposits are found to be formed 
in the cellular tissue, connecting the inner with the fibrous coat 
of the vessel. When examined more carefully, their central thick 
portions have all the characters of cartilage, and are frequently 
found occupied by ossific deposits. The smaller branches of 
arteries, having a higher organization, and being more fibrous 
than the larger trunks, in which, and particularly in the aorta, 
these ossific deposits are more frequently found, than in the pul- 
monary arteries. The semilunar valves of the heart are oftener 
found ossified than any other part of the vascular system. 

The deposit of bone is frequently found in the arteries of old 
people, and sometimes in young subjects. Mr. Wilson found 
ossific deposits in the arteries of a child under three years of 
age ;* and Mr. G. Young found a bony incrustation in the artery of 
an infant of fifteen months. From the variety of deposits occur- 
ring in the less vital trunks, and not in the branches of arteries, 
in the debility of old age, and not in the vigour of youth, they are 
not to be considered as the products of inflammation ; but, rather 
of a certain degree of irritation, in a part predisposed to such 
deposits. In most cases they are in the form of points, scales, 
or rings, according as the deposit has taken place in the cellular 
tissue between the tissues, or in that joining the circular fibres 
together. These rings and plates sometimes extend so as to form 
tubes, which may extend to most of the arteries of the limb. In 
other cases the deposit is more local, and form tumours in the 
inside of the vessel, with an irregular surface, and the internal 
membrane abraded. 

The effects of these ossifications will differ according to the 
part of the arterial system affected. When the semilunar valves 

♦ Lecture, p. 375. 
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of the aorta are ossified, the orifice of that vessel is contracted, 
and sometimes active, sometimes passive aneurism of the heart is 
tiie consequence. As the large trunks of arteries have less tonicity 
than the small branches, ossifications of them are less liable to 
produce bad consequences ; but when, in the course of operations^ 
such branches of arteries require to be secured with ligatures, it is 
often found that the process of union does not take place favourably. 
The tissue being brittle and converted into bone, the parts soften 
and ulcerate quickly, and so give rise to secondary hemorrhage. 
To avoid as much as possible such a dangerous occurrence, it is of 
advantage, in such circumstances, to use a larger and broader ligar 
ture than usual, so as to compress without cutting through the 
brittle artery, to bring its opposite sides together, and so produce 
a greater degree of adhesive inflammation before the separation of 
the Ugature. 

The ossification of arterial trunks is less liable to be followed 
by dangerous consequences than when branches are so affected; 
in consequence of the less degree of tonicity in the trunks, which 
are also less easily torn than branches during the continued move- 
ments of the body. A crack taking place in an ossified artery, 
from the breaking of one of the spicula, is apt to extend by ulcerar- 
tion, and this weakened part of the vessel to enlarge to the round 
aneurismal swelling. 

When the ossification occurs in the head, where there is little 
space for the formation of aneurism, the disease is usually followed 
by the early bursting of the vessel, and the eflFusion of blood, 
producing apoplexy. As in this case the dangerous symptoms are 
not caused by the distension of the vessels, but by the effusion 
of blood, which can only be checked, or its consequences mitigated, 
by the strength of the constitution ; and as it also generally occurs 
in aged individuals, bleeding should be used with greater circum- 
spection than in the youthful. After reducing the force and velo- 
city of the circulation, we must avoid weakening too much the 
strength of the system, by which the wound in the vessel is to be 
closed, and the extravasated blood absorbed. 

When ossification in the branches of arteries is general and 
extensive, it retards the circulation of blood in the member, and in 
the old produces the peculiar form of gsmgrene named gangrena 
senilis. This effect will consequently depend on the state of the 
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coustitution of the iDdividaal, and on the degree and extent of the 
inflammation of the vessels in the member. 

SECTION III. 

Changes in the Contents of Arteries by Inflammation, 

The force with which the blood flows in arteries, and the form 
of these vessels, generally prevents the consolidation of blood. In 
the heart, or about its valves, deposits of consolidated blood may 
take place soon after parturition, in dangerous attacks of inflamma- 
tion, in scurvy, etc. ; and under particular circumstances, portions 
may be detached and hurried on with the circulating fluid to a 
smaller artery, and form the nucleus of a deposit, which enlarging, 
may obstruct the vessel, when the circulation would be carried on 
by the collateral branches. 

This is particularly the case in the pulmonary artery, which is 
thin like a vein, and is more frequently diseased than is generally 
supposed. From its structure and position, it is rarely inflamed ; 
and examples of atheromatous and osseous deposits are seldom 
found. Dr. Crawford has recorded a case of ulceration of this 
artery.* Dr. Hope found it dilated ;t and an example of an 
aneurism of its branches is in the museum of St. Bartholomew's 
Hospital (No. 90), with a deposit of consolidated blood. 

Such obstructions in the pulmonary artery more frequently 
hasten death, or even destroy life, than is generally supposed. 
M. Baron in France,) and Mr. Paget, § the able surgeon of 
St. Bartholomew's Hospital, London, directed the attention of the 
pathologist to the frequency and danger of such obstructions. As 
these arteries convey venous blood, and only anastomose with each 
other in their smaller or capillary branches ; the effect of pneumonia 
is to consolidate circumscribed portions of the arteries, and by the 
increasing obstruction, gradually produce hypertrophy of the right 
and left ventricle of the heart, with more or less warty vegetations 
of the aortic, and mitral valves. Examined by the microscope, they 

* Med. Chir. Trans, vol. xxvi. f Diseases of the Heart, 1831. 

X Recherches et Obs. sur la Coagulaiion du sang dans I'artere Pulmonaire 
et ses £ffet8. — Arch. Gen. dc Med., sec. iiL t. ii. p. 17. 

§ Paget on Obs. of Pulmonary Artery w — Med. Chir. Soc. Trans., London, 
vol. zxvii. pp. 162 and 280. 
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are found to consist of glanular and lobecular matter, with cells 
resembling the white corpuscles of the blood. After pneumonia, 
and in the puerperal state, when the tendency in the blood to con- 
solidate is greater, portions may thus form on the valves of the 
right ventricle, or between its fleshy columns. These are friable 
and easily detached, and produce distressing or even fatal eflects. 
Mr. Adam found the pulmonary artery extremely thin, and 
enlarged to nearly four times its natural size, in an elderly 
patient, who had died very suddenly. In this case there was found 
an organized polypus, extending from the semilunar valves four 
inches along the artery, of which the circumference was not less 
than seven inches. A nipture of the artery had taken place 
"in the middle," and had caused instant death. On farther 
examination, there appeared an opening in the centre of the 
polypus, through which the blood was transmitted from the ven- 
tricle to the lungs. M. Baron relates the history of a patient who 
was suddenly seized with symptoms of aisphyxia during convales- 
cence from pneumonia ; he died in five or six hours, and " nothing 
could be found to explain his death, except some soft non-adherent 
* clots,' which obstructed the cavity of the pulmonary artery." * 
Professor Simpson relates the case of a weak female sufiering 
from an old chest complaint, in which the heart participated ; as 
indicated by cough, palpitation, a mitral bruit, etc., who died 
suddenly of what appeared at first to be a fainting fit On 
examining the heart, the mitral opening was found narrowed, with 
a portion of consolidated blood occupying the mitral opening, and 
partly obstructing it, while smaller portions hung in the auricle. 
The accidental impaction of this mass, or detached portions, may 
cause sudden death. By the obstruction in the pulmonary vessels, 
such a shock may be given to the system as to cause death ; as 
occurred lately in a princess of the late royal family of France. 
This is a rare occurrence ; as the vital power which deposited, will 
generally again absorb such concretions, and not detach them, as 
dead matter in mechanical tubes, f 

When the consolidation of blood in the smaller branches is 
more extensive, besides oedema of the lungs and cavities, the 

* Lecture c. p. 17. 
t See several interesting cases in Professor Simpson's Obstetrical works, 
vol. ii. p. 34. 
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patient becomeR weakened, from so little of the blood being 
oxydised; and from this want of fresh blood on the brain and 
heart, the patient dies as from asphyxia, after experiencing difficult 
breathing, and violent palpitations, a feeble, small, and quick, 
irregular pulse, erysipelatous patches on the face and legs, sloughing 
of the parts which are pressed upon, and great weakness. 

On examination after death, the pericardium and pleural sacs 
contain some fluid, and the remains of inflammatory adhesions and 
deposits, with the blood either fluid or coagulated in soft black 
masses, and the tissues of the heart weak and pale. Many small 
branches of the pulmonary artery were blocked up by old cylindrical, 
or 'short portions of consolidated blood, pale, and firmly attached to 
the artery. They have often the appearance of organized consoli- 
dated blood, adhering to the walls of the vessel. 

Similar changes take place in the branches of the aorta. 
In a preparation, exhibited in 1849 by M. Langier to the 
Anatomical Society of Paris, a needle had been thrust -through the 
apex of the heart, into the cavity of the left ventricle. The needle 
was found after death, fixed with its long axis, running vertically 
from the apex of the heart towards the aortic orifice of the ventricle. 
The patient, a young man, to whom this accident happened, died 
with gangrene of the left leg ; and it became an interesting patho- 
logical question. What was the relation between the cardiac injury 
and the gangrene of the limb ? The dissection seemed to resolve 
this problem, for the whole length of the needle, projecting into 
the cavity of the left ventricle, was covered with decolorized, 
irregular concretions, which were prolonged beyond the apex of 
the needle into the cavity of the aorta. The lower end of the 
aorta and the iliac arteries were filled with adhering sanguineous 
concretions. " And it occurred," observes Cruveilhier, " to all the 
members of the society who saw the preparation, that some of the 
clots formed around the foreign body in the left ventricle of the 
heart had been projected forward from it into the arterial canals, 
and become there the nuclei of new obstructing concretions."* 
Another explanation may be hazarded. The foreign body causing 
such an irritation in the system as to produce inflammation in the 
arteries, particularly of the inferior extremities, where they were 
predisposed to it, which terminated in gangrene. 

♦ See Cruveilhier's Tniti^ D'Anatomie, t. xxiv. p. 201, 296. 
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It thus appears that dissipated habits, a rheumatic diathesis; in the 
puerperal state, when the blood is overcharged with fibrin; in diseases 
of particular organs, as the uterus, lungs, and extremities, the exten- 
sive consolidation of blood, not unfrequently terminates in gangrene. 
In one case of a middle-aged female subject to rheumatism, and 
debilitated by privations and dissipated habits, the vessels of the 
four extremities were filled with consolidated blood, and threatened 
with gangrene, when death put an end to her sufiferings. Such 
a state may be considered analogous to cases of uphealthy sympto- 
matic inflammation, forming large concretions in frost-bitten parts, 
gangrene, ete. ; which, for a time, retain a certain degree of vita- 
lity, are cured with difficulty, on account of the person's weak- 
ness, and they advance slowly until the circulation is stopped, 
and gangrene takes place. Professor Simpson has related the 
following instructive case:* — A female, twenty -four years of 
age, a day after having aborted, was seized with severe headache, 
giddiness, dimness of vision, and vomiting. The fingers of the 
left hand felt as if scorched, and were extremely painful. On the 
following day the dimneds of vision continued, and there was 
intense pain and numbness of the left arm, which at length became 
cold and insensible to external impressions. The wrist and tips 
of the fingers were discoloured, especially the top of the ring-finger, 
which was turning black. On examination, no pulsations could 
be felt in any of the arteries of the arm above the afiected hand, 
but the subclavian was distinctly felt pulsating above the clavicle. 
There was no perceptible disturbance of the action of the heart, 
and no embarrassment of the respiration. This patient eventually 
recovered, with the loss only, by gangrene, of the integuments of 
the thumb and fingers of the left hand. In three days the power 
of vision was restored. The pulsation of the obliterated arteries 
of the left hand never returned; but the arm itself gradually 
regained its sensibility and ordinary plumpness. In this case the 
heart appeared healthy. 

The veins of the liver, from inflammation or morbid tumours, 
produce consolidation of blood, and a morbid change in the struc- 
ture resembling the tumour. Drunken and dissipated persons, 
exposed to the inclemency of the weather, and privations of various 
kinds, are very liable to these morbid changes ; which are indicated 

* Lecture c. vol. iii. p. 56. 
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by emaciation, dropsy especially, ascites and anasarca of the lower 
extremities. 

Obstructions, varying in colour and bardnes^, are sometimes 
found in the cerebral arteries, in connection with vegetations in the 
aortic and mitral valves. They are generally situated at the 
bifurcation of the basilar artery, where it gives off branches. 

Large portions of these fibrous deposits are sometimes found in 
the vessels of the kidneys and spleen. The abdominal aorta has 
been found obliterated by changed, consolidated portions of blood. 
Crampton, Louis, Bougon, Desault, and Duncan have recorded 
cases of such obstructions. 



CHAPTER II. 

ALTERATION IN THE FORM OP ARTERIES. 

These alterations are either a diminution, or an enlargement of 
the arteries. 

SECTION I. 

Diminution in the size ofarieriea. 

These peculiaritieB may be considered as congenital diminution 
of arteries, and mb oocaning daring Vie hom physiological or patho- 
logical causes. 

ComffenUal closure of the descending Aorta, 

The exampies of congenital contractions of arterial trunks, 
usually occur near the heart, at those parts which undergo consi- 
derable change in their size after birth. 

The descending aorta is the most frequent example of such a 
peculiarity. M. Paris has related in Desault's Surgical Journal 
the case of a woman, in whom the aorta below the ductus arterio- 
sus was so reduced in size as scarcely to admit the entrance of a 
common writing pen, and immediately under this part, it again 
enlarged to the natural size. The parts under the contracted por- 
tion were supplied with blood by the communications of the sub- 
clavian and axillary arteries, with the intercostals, the diaphragmatic, 
the epigastric, etc. 
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Dr. Graham hoR recorded another case,* in which the aorlA, 
after expanding unusually near its origin, so as to furin a kind of 
pouch, and giving ofi" branches to the head and superior extremi- 
ties, was pre tern atu rally contracted, immediately after its union with 
the " canalis arteriosus." At this point it was completely imper- 
vious for a line in breadth. Under this constricted part, the artery 
again expanded to it« natural aize. Its coats appeared healthy. 

The following is another example of this remarkable obliteration 
of the principal arterial trunk of the body, without its producing 
any apparent marked effect on the size or strength of the parts 
upon which the artery was distributed, from the circulation being 
carried on by anastomosing vessels : — 

Case. — A strong middle-aged Hindoo, while walking, suddenly fell 
down, and expired. Dr. Rae, who obligingly gave me the preparation, 
examined the body, and found a large quantity of blood in the cavity of 




the chest, iu following the course of the aortti, which is now before 
me, it was found enlurged (al a and r); and after leaving the heart, and 
giving off the innominata, and the left carotid and subclavian arteries, it 
suddenly contracted for a line in breadth (at c), as if a ligature had been 

* Meilico-Chirurgicttl Transactions of Lnndon, vol. iii. 
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pasBed tightly round it, where it was found to be completely impervious 
under the ductus arteriosus (cf), which was abo closed. Immediately 
under this point, the norta appeared of its natural size («), into which 
several enlarged arteries (as/) poured in their blood. The lefl ventricle 
was much thicker in its parietes (p) than natural ; and on laying open the 
enlarged ascending aorta, immediately after its leaving the heart, it was 
found torn in its internal coat for an inch and a half (from / to /), com- 
mencing a short distance above the semilunar valves (m), and extending 
obliquely upwards. By thb torn part, blood had been forced between the 
cellular and muscular coats (as far as 6) ; and into the cavity of the chest, 
causing the sudden death of the individual. 

Where the left carotid artery divided into the external and internal 
trunk, an incipient aneurism appeared, in the form of a semicircular 
swelling. On examining this carefully, it seemed to be formed by the 
blood forcing out the arterial parietes, without having destroyed the 
inner and fibrous coat. This is bj no means a solitary instance, as Mr. 
Hodson has delineated one of the same kind; and I believe a more 
extended and careful examination wiU prove, that this is oflen the manner 
in which aneurisms commence. The enlargement of the ascending aorta 
is another example of the same class. 

The circumferences of the diflFerent vessels, in Dr. Graham's, 
and in the case under review, are as follows : — 

Gnhtm'fl Present 
Case. Case. 



The greatest external cucumference of the aorta near) «. ^^ .^ . 

..** ..... V o.oO 47.0 

its origin in inches .) 

Aorta, after giving off the left subclavian 

immediately under the strictured ditto 

Left subclavian ditto 

carotid ditto .... 

Innominata ditto .... 



.80 1.15 

1.60 2.72 

1.40 1.45 

.«• .52 



1.50 

Mr. Sidney Jones* has given the particulars of another case in 
which the man lived to the age of forty-five years. Nothing was 
known of him beyond his having been treated for a chest disease, 
and his lungs showed indications of past inflammation. The 
obstruction was situated at the commencement of the thoracic aorta, 
just below the juncture of the ductus arteriosus with the termina- 
tion of the arch. In the recent state, the obliteration seemed to be 

* Medical Times and Gazette of 16tb May 1857 ; and 14tb November 
lb57, p. 510. 

X 
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complete, and a ligamentous cord, half an inch in length, united the 
two ends of the artery. Above the obliteration, a quantity of athe- 
romatous deposit, involving, at that part, nearly the whole circum- 
ference of the vessel. The arch of the aorta, and its three arterial 
trunks, were double their usual size. Four intercostal arteries on 
each side were the size of a goose-quill, and tortuous ; and by means 
of the enlarged internal mammary, superior intercostal, inferior 
thyroid, transversalis colli, and branches to the side of the chest, 
anastomosed freely, and carried on the circulation. 

Mr. Crisp enumerates seventeen cases,* and M. Dumontpal- 
lier has met with another example, and has collected the parti- 
culars of eleven cases of such contractions of the aorta ;t so that 
there are now thirty crises on record, of this remarkable vascular 
anomaly. Of those in this country, six occurred in females, and 
fourteen in men ; and the patients lived on an average to the 
thirty-third, or died between the seventh and ninety-second year 
of their age. Such an obstruction is consequently quite compatible 
with life, and even health. They all appear to have had occasional 
functional disturbances of the heart, and an abnormal state of the 
pulse. 

Was this closure congenital or accidental? Dr. Graham sup- 
poses that his case belonged to the latter variety, and describes a 
preparation in Professor Patterson's museum, as a proof of such 
obliterations of the aorta taking place. In this case, a consider- 
able portion of the aorta, just above the bifurcation of the 
iliac trunks, was filled with " laminated coagula," which extended 
into both iliac arteries. It is in this manner an obstruction of 
the aorta takes place in the course of life, from the effects of 
an acute disease, and extends a considerable way in the vessel : 
such an obliteration would have taken place immediately after 
the aorta had given off the large trunks at its arch, or as it 
began to descend, and not below the ductus arteriosis. Besides, 
the obstruction to such a large artery must have produced marked 
symptoms during life, and left traces in the vessel of its having 
l)een so affected with disease, which was neither the case in Dr. 
Graham's patient, " nor in the preparation now before me." This 
was the conclusion I arrived at in a paper on the subject presented 

* Crisp's Treatise on the Blood Vessels, p. 31. 
t Oazette Med. Nos. 4, 12, 19. 
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to the Medical and Physical Society of Calcutta,* which is much 
strengthened by the cases since recorded. 

Of twenty of these cases the aorta was abruptly contracted, and 
there was no disease in the artery beyond what such an obstruc- 
tion must have occasioned. In the large majority of these cases 
the closure formed a semicircular termination, and in two of the 
cases it formed « diaphragm composed of the internal and middle 
coats of the artery, with a perforation in the centre. Such an 
obstruction must have produced a degree of fever and irritation, 
on any derangement of the system occurring, sometimes with a 
dilatation of the ascending aorta, the carotid, and subclavian 
arteries ; in seven cases, with an hypertrophy of the heart, and a 
rupture of this organ in two cases, of the ascending aorta in two, 
and of the descending aorta in one patient. When the aorta was 
only partially obstructed, palpitations, dyspnoea, dropsical symptoms, 
and great pain and uneasiness, sometimes indicated this irregularity 
during life;t but when the obstruction was complete, they were 
less liable to such symptoms, by the peculiar adaptation of nature, 
from the thickening and enlargement of the heart and arteries, 
until the middle age of the individual, when their tissue had become 
less elastic, followed by rupture and death. Near the obstructed 
part of the vessel, the coats of the descending aorta remained in a 
normal condition, and it was only at a point where the vessel 
was obstructed, and also at the ascending portion, that its tissue 
appeared thickened, by that power of the system which always 
strengthens weak parts. 

Another peculiarity in these cases was, that the obliteration 
took place exactly in the same position, immediately below the 
ductus arteriosis ; and the obstruction did not retard the develop- 
ment and growth of parts in these individuals, who grew up to 
the adult state, without any apparent peculiarity in their make. 
The obstructed circulation was quickly modified to meet the diflS- 
culty ; and it was carried on by the collateral branches, which were 
enlarged at an early age. This explains the free manner in which 
the circulation must have taken place to the lower extremities, 
and the individual thus arrived at manhood with his organs strong, 
and well developed. 

* See Transactions, vol. viii. part 2, p. 384, printed in 1842. 
t Wochenblatt der K. K. Gesellschaft der Aerzt zu Wien, 1856. 
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As, however, the body got strong and plethoric, we must suppose 
that he would be subject to palpitations of the heart, and painful 
Ihrobbings of the arteries of the neck, with attacks of headache, 
and occasional fits of dizziness, from the want of a free circulation. 
This had caused the hypertrophy of the heart to overcome, and 
of the ascending part of the aorta to resist the force with which 
the blood was sent into it, when so obstructed by the closure of 
the descending aorta. The nature of the opposing force explains 
other morbid consequences : 

Ist, By the formation of an aneurism at the angle, where the 
common divides into the extenml and internal carotid arteries ; and 
this swelling is the more interesting, as it exhibited the enlargement 
of the three coats of the vessel without any rupture, which Scarpa 
supposed always takes place in these cases. 

2d. The second and most remarkable change was the hyper- 
trophy of the left ventricle, and the enlargement and thickening of 
the coats of the ascending aorta, forming a true aneurism ; which 
was not, however, suflScient to resist the force of the blood, and 
on the person exerting himself in walking, the aorta burst, and 
the individual expired from the loss of blood. 

3d. From these irregularities in the circulation, and from inflam- 
mation of the coats of arteries, a consolidation of their contents 
may take place ; and its partial absorption, accounts for the occur- 
rence of the atheromatous, pseudo-cartilaginous, and calcareous 
deposits met with in some bodies in the abdominal, aort^, iliac, and 
other arterial trunks and branches. 

4th. These morbid changes may advance in the course of life. 
The aneurisms may enlarge, and afford remarkable examples of the 
resources of nature, as in the following case : — 

A man about fifly years of age was brought to the hospital quite 
dead, in which state be had been found in a retired part of the street. 
He had two club feet ; the inferior extremities were remarkably small, 
and he had been obliged always to go on crutches to beg his food ; the 
superior part of the body, on the contrary, was large and well formed. 

On opening the body, the venae cavae were found distended with blood, 
and the pericardium contained six ounces of serum, and recently coagu- 
lated blood. The aorta, after supplying the largely-developed superior 
part of the body, became contracted in size as it began to descend, at 
which point an aneurism was situated, and the lower aperture into the 
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sac was comparativelj very small. In this case, the large quantity of 
blood was sent to the superior extremities, in consequence of its descent 
being impeded through the comparatively small-sized descending aorta. 
The aneurism appeared to have been of long standing, and the aorta 
was somewhat thickened and small in size, immediately above the 
upper orifice of the aneurism ; which was formed into two cavities, 
a larger and stronger next the heart, and a smaller and more recent 
one beyond this in communication with the first by a large hole. At 
the apex of this sac a small superficial ulceration had formed, and burst 
into the pericardium at the point where the venae pulmonales pour their 
blood into the left auricle. The large sac rested upon four of the dorsal 
vertebnc, part of the bodies of which had been absorbed ; at another part 
the aneurism was so thin that a portion of the substance of the lung could 
be seen through it. As the circulation had been so direct, no consoli- 
dated blood had formed in the sac, which was strong, thick, and elastic, 
of a pale colour, and lined with the smooth shining membrane, which 
resembled, and was continuous with, that of the aorta. 

Diminution in the size of arterial branches. Such a diminutiou 
in the size of arterial branches may take place in parts, when a 
temporary diminution of the quantity of blood occurs. Thus, 
the arteries of the mammae enlarge, and secrete milk, when the 
uterus has discharged its contents ; and after a time these vessels 
again diminish in size. 

In other cases the usual size of the arteries are diminished, often 
from some unknown cause. Morgagni found in the body of a man 
thirty years of age, who had died of dropsy, the aorta of the size 
of a finger, and the other trunks proportionally reduced in size.* 
Baillie found the femoral artery, immediately under the pro- 
funda, so diminished in size that its sides were nearly in contact, 
without any perceptible disease of its tissue or mechanical obstruc- 
tion. The collateral branches of the part, in this case, were much 
enlarged. 

In the course of disease, the branches of arteries of an ema- 
ciated limb contract, and the part is fed with a diminished flow of 
blood.f 

* Ep. XXX. art. 12. t Morgagni, lib. t. ep. Ixv. art. 5. 
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SECTION II. 

Enlargement of Arteries, 

These enlargements may be of the arteries in general, of a 
member, or they may be confined to a particular part of the vessel. 

The general enlargement of the arteries of a part may be con- 
genital, of which a remarkable example was under the care of Mr. 
Adams ; which, from the loss of blood, terminated fatally. In this 
case, all the larije vessels of the limb were enlarged. The femoral 
artery was at least three times its natural size, and the tibials were 
proportionately large. The veins were so much dilated as to re- 
semble rather large sinuses or blood chambers, than venous channels. 
Their appearance and size suggested comparison with the sinases 
of the uterus. The " coagulum" in one was at least the size of 
a pullet's egg. This condition, which was found generally in the 
lower part of the leg, diminished gradually up the thigh. A third 
of the iliac artery was much larger than natural, but its veins were 
not so much so. There were atheromatous deposits and anenris- 
mal enlargements in different arteries of the body.* 

Another enlargement of arteries is on the occasion of growths, 
or the expanding of collateral arteries to convey the blood to a 
member when the chief vessel has, by any cause, been obstructed. 

Local enlargement of arteries^ or aneurisms, — This disease may 
bo produced by a weakness or a wound of the vessel, which renders 
them incapable of resisting the impulse of the blood, at one or more 
of these weak points. Such swellings would enlarge with the 
increased weakness of the opposition, until they burst ; were it not 
checked in its advance by the irritation in the part, which produces 
a firm sac formed of condensed cellular tissue, strengthened by 
layers of consolidated blood in the cavity of the aneurism. 

Sometimes the weakness of the coats of the artery extends 
over the body, and those parts will be more liable than others to 
become aneurismal, where the impulse of the blood is the strongest, 
as at the arch of the aorta, where the artery is not supported by 
neighbouring parts ; and where it is exposed to much motion, as in 
the axilla, ham, &c. Persons who take violent exercise, and strain 
themselves, by hfting heavy weights, or from local injuries, are 

* Med. Times and Qazetteer for May 1857; p. 512 ; see also Brechet Mem. 
sur d'Auov. Paris, 1834. Obs. iv. § 31. 
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most subject to aneurisms. Thus Morgagni found that coach- 
men and post-boys are most subject to them, from living freely, 
and from the position of their hams in riding, while the impetus of 
the blood is received on the angle of the popliteal artery in that 
position. Violent impulse of the heart, consequent upon emotions 
of the mind and muscular action, may thus produce aneurisms. 
An officer at Gibraltar, in leaping for joy at the arrival of the ship 
which was to convey him to England, felt a sudden pain in his 
groin. No tumour appeared at the time ; but six weeks after 
his arrival in England an aneurism appeared in the groin, which 
ultimately destroyed him.* These vessels may be weakened by 
tumours pressing upon them, and by the interstitial absorption that 
is the consequence. A more common cause is from the deposit of 
ossific matter, which renders them more easily lacerated, from being 
less elastic ; and this is the cause of their frequency in old age. 

Women are less subject than men to the exciting causes of 
aneurism ; and large arteries are more subject to these enlarge- 
ments than the smaller branches, from the increased impetus of the 
blood, their^weaker tissue, and their being less protected by the 
neighbouring parts than the arterial branches. The frequency with 
which arteries are affected with aneurism have been found to occur 
in the following order : — The aorta and large arterial trunks are 
most commonly found with aneurisraal swellings ; which decrease 
in frequency in the popliteal, femoral, inguinal, iliac, subclavian, 
carotid, axillar}% external iliac, cerebral, and the tibial, lingual 
artery, &c. 

The pulmonary artery, from the venous blood it conveys, and 
from its form, situation, and uses, is more rarely affected. In only 
one case did I find it in a state of aneurism soon after it left the 
heart. 

The arteries within the cranium are very seldom affected with 
aneurism, from their small size, little exposure to violence, and 
from the brain filling up the cranium. Mr. Wilson had not 
even seen such a case ; and its rarity induces me to relate the fol- 
lowing case : — William Frederick Hughes, net. 44, addicted to 
irregular and intemperate habits, was admitted into St. Bartho- 
lomew's Hospital, on account of severe pain, with a paralytic con- 
dition of his lower extremities, which he could move very imperfectly ; 

* Wilson, loc. cit. 
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and his urine and foeces were passed involuntarily. His speech 
was also affected. These symptoms had succeeded repeated apo- 
plectic fits ; from the effects of which he was slowly recovering 
when he had a severe attack of gastric fever, produced by his 
fnends introducing improper food into the hospital, of which he 
died. On dissection, the mucous membrane of the stomach was 
found inflamed, and the vertebral and basilar arteries unusually 
large, and an aneurism the size of a filbert was found in the artery, 
where it joined the fissure of Silvius. This had burst, producing 
the attacks of apoplexy. The other arteries were healthy. 

The diagnosis of internal aneurisms is difficult, from the peculiar 
nature and variety of the symptoms. When the aueurism is external, 
the symptoms are more unequivocal — the tumour forming a soft, 
yielding, immovable swelling, which has a sensation of general 
dilatation, with a whizzing noise, when the pressure is removed. The 
tumour after a time is less yielding, and the stroke is more vibratory 
and obscure, from the blood's impetus being so much diminished as 
the davity enlarges, and from the formation of consolidated blood 
where the sac is most out of the current of the circulation. Be- 
yond the tumour the pulse is feeble, with coldness, numbness, and 
oedematous swelling and pain, owing to the pressure of the aneurism 
upon the nerves and neighbouring parts. In some cases, by the 
consolidation of blood, the aneurismal tumour may be filled up, 
and a spontaneous cure follow ; but a more common course is when 
the tumour increases ; its colour becomes paler, as it approaches the 
surface, which it does in a direction which varies with the resistance 
it meets with; an eschar slowly forms, which cracks, and the 
person dies of hemorrhage. 

The symptoms of internal aneurism are more equivocal as there 
is no visible tumour, and the pulsation is often not distinguishable 
until it approaches the skin, when it is detected by the stethoscope, 
from the pulsation of the artery conveyed by the neighbouring parts. 
Aneurism of the aorta may be distinguished by strong resounding 
beats of the heart, synchronous with the pulse, which varies with the 
size and position of the swelling, and is accompanied in some cases 
with the " bruit de Soufflet." During respiration or speaking, it 
often produces a peculiar whistling of the voice, by compressing 
the trachea or bronchae, and there is a diminution of pulsatory sound 
over the chest. The most common form of aneurism affects the 
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ascending aorta, by enlarging the whole artery, or only a part ; 
which is generally in its anterior or lateral portion, when the arterial 
action is felt under the sternum, and cartilages of the ribs. The 
aneurism of the descending aorta is felt along the dorsal vertebrae ; 
and when the abdominal aorta is so affected, its action is felt more 
distinctly, and over a larger surface than usual. 

These anemismal tumours press on, and produce absorption of 
the neighbouring parts, deranging their functions, and impeding 
their action. They thus may encroach upon vessels and nerves, 
the oesophagus, bronchae, &c., and these peculiarities will vary the 
symptoms present. 

Such enlargements, or aneurisms, may be arranged as they are 
diffuse, or circumscribed true aneurisms; or diffuse false^ and ctV- 
curnscnied false aneurisms. 

1. The first class of aneurisms are either diffuse or circumscribed. 
Diffuse true aneurism is the dilatation of a whole artery over a 

short space, as occurs in large vessels, especially the aorta; or to 
some extent, as occurs more commonly in small branches.* In this 
form consolidated blood rarely occurs. The branches of arteries are 
sometimes enlarged to perform certain offices, as of the uterus during 
pregnancy, the mammae after parturition, &c., and the mechanical ob- 
structions to the progress of the blood along the branches of veins. 
Circumscribed true aneurism. — This is the lateral swelling of 
an artery, forming a circumscribed tumour. Scarpa denied that 
this form ever existed ; but later investigations has proved its 
occasional occurrence. It is always small in size ; and being pro- 
duced by some accidental weakness of the part, or mechanical cause, 
when the impulse of the blood forms the circumscribed swelling. 
It is rare that more than one aneurism of this kind is found in the 
same person. 

2. The second class are false aneurisms, in which the dilatation 
of the artery is accompanied with a more or less destruction of its 
coats, by disease or wounds, and forms the most numerous and most 
important class of these diseases. They may be distinguished into 
circumscribed and diffuse aneurisms, and these into primary and 
secondary. 

Circumscribed false aneurism, — When an artery is inflamed, 
or otherwise diseased, such a softening of its tissue may be locally 

* An example of each of these forms of aneurism is related at page 297. 
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produced, tlmt by Uio imi>etu8 of the blood the internal and middk* 
coats are ruptured, and an irregular swelling formed, by the expan- 
Hioi) of the oxtcnial coat on one side. The deposit of bone in its 
tiRsue may produce this weakness of the arterial tissues. In 
these cases, as the swelling enlarges, the external coat is slowly 
absorlxid, but not until adliesion and condensation had taken place 
l>etween the sac and neighbouring parts, which new form part of 
its parietcs. Should the adhesion be intimate, the aneurism n»y 
continue to form the circumscribed variety ; and when the cavity 
is enlarged, it forms the second kind, which has received tbe 
mime of fh'ff use false aneurism. 

In this case the pressure which the blood produces on the sac 
of an aneurism, causes an absorption to take place on the external 
and least resisting portion. When bone is the tissue that inter- 
venes between tlie aneurism and the surface, the adhesive process 
uniti's the edges of the aneurisraal sac, and the absorbent vessels 
remove the bone. Should cartilage be next the sac, its absorption 
takes plac<5 more slowly ; and, coiteris paribus^ the tissue will 
be more quickly absorbed in the inverse ratio of its vitality. 
When a nerve is pressed by the enlarging sac, violent pain is felt 
in the part, which slowly disappears as it becomes flattened in 
figure ; the medullary portion is absorbed at the part pressed, 
and tlic neuralema becomes smaller, and at length disappears. 
When a muscle is pressed by an aneurism, its active motion is 
impeded, it becomes intimately united to the tumour, becomes 
thinner, and altered in its colour, and its structure is gradually 
changed into a fibrous-looking substance. ^Vhen a serous sac 
forms the boundary of the aneurism, it is torn in the progress of 
the tumour ; and when it approaches the more vascular tissue, the 
skin, or mucous membrane, as the parietes of the sac, become 
thinner, a portion of the most prominent part of the skin becomes 
paler, a slough slowly forms, and in large vessels, when detached, 
the patient dies from the loss of blood. 

In some cases the extension of the aneurismal sac is towards 
the artery which feeds the tumour ; a communication takes place 
between them, and thus two channels arc formed for the passage 
of the blood. Mr. Shekelton has related two cases of such com- 
munications.* In one of the examples, it was an aneurism of the 

^ Dublin Hospital Reports, vol. iii. p. 231. 
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aorta three inches above the bifurcation in the ih'ac arteries, into 
each of which an aperture into the sac was found equal to the 
caliber of the femoral artery. In the other case, the aneurism 
was where the aorta divides into two iliacs, and the apex of the 
oblong aneurism terminated in the external iliac near its com- 
mencement. 

When an aneurismal sac is examined in the dead body, it usually 
presents its cavity lined by numerous concentric laminae of consoli- 
dated blood ; and the surface of the sac, when examined near its 
aperture into the artery, is found lined with a smooth internal 
membrane, which is continuous with the internal membrane of the 
artery. The sac itself is much thickened and strengthened by 
different layers of consolidated blood, from the irritation in the sac ; 
and these may occur in such quantity as to fill up the diseased sac, 
and in some rare cases thus accomplish a cure. This result is 
usually prevented by the impetus of blood into the sac, at the 
same time that interstitial absorption, or ulceration, diminishes the 
thickness of the sac in one part, and leads to a fatal result. The 
layers of cons6lidated blood have a darker red colour internally, 
from their more recent formation ; and are harder and lighter 
coloured, and put on the appearance of cartilage, when of older 
formation. In other cases, this cartilage has irregular portions 
of bone imbedded in its substance. 

The changes that take place in the sac vary with its state of 
irritation, and with the more or less direct manner in which the 
blood passes into it. When the force is not great, and the current 
indirect, such a degree of consolidation of blood may take place 
in the ^ac as may fill it up. Sometimes the disease progresses very 
differently, as in the case related at page 300, which affords an 
interesting example of an aneurism in which no consolidated blood 
was in the sac. 

These varieties in the progress of aneurisms will explain the 
principle upon which operations are now undertaken for their cure, 
when occurring in the largest trunks of arteries ; which may be 
tied with impunity, as the collateral branches, especially those that 
are most direct, swell and carry a sufficient amount of nourish- 
ment to parts thus deprived of their natural supply of blood, 
through the main arteries. 

The second indication is to perform the operation when the 
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tumour is small, and the neighbouring parts little aflFected, so that 
the whole blood may be consolidated in the sac. This is accom- 
plished by tying the artery at some distance from the aneurism, 
where it is easily performed, is in a healthy state, and is distant from 
large collateral branches. This will be assisted by a small quantity 
of blood flowing through the sac from the anastomosing vessels, by 
which the vitality of the blood is not immediately withdrawn from 
the consolidated portion in the sac, and the absorbents are left free 
to remove the swelling. 

The third indication is when the artery is so deeply situated 
as not to admit of the ligature being applied between the heart and 
the tumour ; as was proposed by Brasdor, and ably performed by 
Mr. Wardrop,* to pass a ligature round the artery, beyond, or 
distal of the tumour. By this operation the blood is arrested and 
consolidated by the irritation produced in the vessels, and an aneu- 
rism at the root of the subclavian and carotid arteries, and the 
arteria ini!ominata and iliac arteries may thus be cured. 

In performing such operations the external incisions should be 
free, and as little of the artery as possible exposed, so as to allow 
the small ligature to be passed round it and tightened, so as to divide 
the two internal coats at some distance from the aneurism; or 
where we may expect the artery to be healthy. 

When a limb is examined some time after the principal arterial 
trunk had been tied, the collateral vessels are found enlarged in 
size, thickened, and tortuous in their course, like varicose veins. 
Such changes are the efiect of the increased momentum of the 
blood in the anastomosing vessels, which are elongated, and ren- 
dered more elastic. 

These operations for the cure of aneurisms are formidable, and 
in a considerable proportion of cases fatal ; which has led me to 
consider the means by which the spontaneous cure of an aneurism 
is sometimes accompUshed. These may take place in various 
ways : — 

1. When a small aneurism is out of the strong impetus of the 
circulation, such a sthenic state of the blood may exist, that it con- 
solidates, fills up, and so strengthens the sac, that no blood passes 
through the tumour, and it is slowly removed by absorption. In 
other cases, the aneurism may be in the direction of the vessel, and 

• On Aneurism. London, 1828. 
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filled up with consolidated blood, leaving a canal through which 
the blood circulates.* Dr. Monro has described a preparation in 
the museum of the University of Edinburgh, in which the aneurism 
of the aorta underwent such a spontaneous cure ;t and in another 
case, Dr. Goodison found, on dissection, the abdominal aorta 
obliterated. J 

2. The arteries proceeding to or from the aneurismal sac may 
inflame, and be obliterated by being filled up by consolidated blood, 
and thus accomplish the cure of the aneurism. 

3. The enlarged sac of the aneurism, by pressing upon the ves- 
sels which enter, or proceed from the tumour, may obliterate them. 
A preparation, in the possession of Mr. Wardrop, of an aneurism of 
the artcria innominata, which had obliterated the common carotid 
artery of the right side ; and if the person had lived, might in like 
manner have obliterated the subclavian, and so accomplished a cure. 

4. From the large size of the tumour, the employment of certain 
medicines, or from the weakness of the patient, a coagulation of 
blood may take place, which acts as a foreign body. The tumour 
becomes painful, accompanied with symptomatic fever of a dangerous 
character, which is to be removed by an early opening into the 
aneurism, and the evacuation of the coagula and pus. This may 
occur without hemorrhage, as the primary eflfect of such an irritation 
in the aneurismal sac is to consolidate the blood in the vessels which 
lead into it. These changes explain the danger of treating aneu- 
risms by the manipulation of the tumour as proposed by Mr. 
Ferguson.§ In an aneurism of the subclavian and innominata 
arteries, that able surgeon found that, by displacing a portion of 
the consolidated blood in the sac, by a gentle but steady pressure 
with the thumb alternately over the aneurismal sac, and directing 
some of it to the distal end of the artery, such an irritation was 
produced as caused a consolidation of blood in the vessel. On the 
third day, the pulse at the wrist became weaker, and this increased 
till the tenth day, when the pulsation of the arteries with the arm 
ceased, the tumour became more solid, and the pulsation diminished. 
Severe pain was felt in the tumour and along the arm, followed 
by coldness and partial paralysis, and the arm was slowly restored 
to its usual state. 

* Ilodson, DiseaseB of VeBsels. t Edin. Journal of Medical Science. 
X Dublin Hospital Reports, yol. ii. p. 194. § Lancet for September 1855. 
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The danger of this method is the suddenness witli which sach 
consolidated {>ortions of blood are detached, and fill the distal orifice 
of the aneurism, which may be followed by rupture of the sac, or 
even apoplexy ; and when the tumour is large, and a portion of 
the blood coagulates, it inflames the tumour, and produces danger- 
ous irritative fever. 

The above remarks on the spontaneous cure of aneurism will 
afford useful hints for an improved method of treatment, which may 
be considered as applying to internal and external aneurisms. 

1. The treatment to be pursued for the alleviation of the suf- 
ferings, and for prolonging the life of the patient with internal 
aneurism, when direct applications cannot be applied, is to reduce 
the quantity of blood by small bleedings, to exhibit digitalis to 
diminish the frequency of the pulse ; and to select dry and nourish- 
ing food that is easily digested, and affords such an amount of 
nourishment, as will promote the formation of consolidated blood 
in the sac. 

This result will be further promoted by the occasional exhibi- 
tion of saline aperients and tonics, by enjoining a state of mental 
and bodily quiet, by avoiding everything heating, as wine, beer, 
&c., so as to moderate vascular action and to ease pam. 

2. For the cure of external aneurism, when the tumour and the 
artery, which feeds it, can be reached by the surgeon, the same 
general treatment is to be pursued as for internal aneurism ; to which 
should be added applications to reduce the velocity of the fluid in 
the sac, and to promote its consolidation. This is to be accom- 
plished by methodical pressure over the vessel which passes through 
the aneurism at one or more points, so as not to cause pain, and at 
a convenient distance, so as to diminish, rather than entirely to 
interrupt the circulation in the sac. When from the position of 
the aneurism, or from the sensibility of the part, pressure cannot 
be applied proximid, it may be applied beyond the tumour in some 
cases, with success. While this methodical pressure is produced, 
a certain degree of irritation is to be applied by irritating oils, 
blisters, and the like, over the tumour, and the vessel in which 
the blood is retarded. Such applications will be found in general 
sufficient to effect a cure, by the contraction of the artery and the 
tumour, and by the consolidation of the blood, and its gradual 
absorption, as the collateral circulation is established. 
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CHAPTER in. 

W0U1?DS IN ARTERIES. 

Before considering the artificial means employed for arresting 
arterial hemorrhage, a few remarks will be premised on the varie- 
ties of wounds in arteries, and the means nature employs to arrest 
the flow of blood. 

Since the time Ambrose Pare first secm-ed bleeding arteries by 
the ligature, many improvements have been introduced by modem 
surgeons ; more particularly by Dr. Jones, who was guided by the 
genius of John Thomson. They established the following facts : — 

When the wound in an artery is transverse, it remains more 
open, and is consequently more dangerous than an oblique wound. 
When the transverse wound is small, blood is efi*used into the neigh- 
bouring cellular tissue, and thus stops the hemorrhage. When this 
obstacle is not sufficiently strong, a flow of blood takes place at 
each contractioh of the heart, until it is so weakened as to dimi- 
nish the impulse, and the blood coagulates more rapidly as its 
vitality is lowered. As the weakness increases, the person faints, 
which allows time for coagulation to go on more completely ; and 
unless when the artery is very large, or the wound extensive, the 
hemorrhage ceases. This is promoted by keeping the patient in a 
recumbent position, raising the injured limb above the level of the 
body, pressing upon the vessel with a piece of cork, keeping the 
part constantly wetted with cold water, and regulating the diet 
according to circumstances. 

Such wounds in arteries give rise to two varieties of aneurism, 
produced by the complete destruction of the coats of the vessel, 
as by a wound ; and they may be designated, the secondary cir- 
cumscribed, and diffuse false aneurism. 

Secondary circumscribed false aneurism, — When a small wound 
is made in the trunk of an artery, an effusion of blood takes place 
into the neighbouring cellular tissue, and the wound contracts into 
a rounded form. Then the blood partially consolidates, and by 
the adhesive inflammation which the irritation produces, the further 
effusion is prevented. In such cases a soft circumscribed tumour 
is formed over the wounded artery, which, if superficial, has a 



312 DISEASES OF ARTEIUES. 

certain degree of pulsation, and this increases as the irritation 
diminishes, with the size of the consolidated blood. The aneurisnial 
sac slowly enlarges, and the pulsations increase until layers of con- 
solidated blood form in the cavity, which, in some rare cases, 
may fill up the swelling, and thus cure the disease. The power 
of recovery in the artery is greater in proportion to the small- 
ness of their size. 

From the force with which the blood is propelled from the 
wounded artery into the cellular tissue, it disperses over a consi- 
derable space before such a degree of inflammation takes plgce as 
will confine it, and the effusion is considerable, forming the variety 
named 

Secondary diffuse false aneurism. — This swelling pits upon 
pressure being made upon it. The pain, at first considerable, 
often becomes very severe, with stiffness and numbness in the part, 
from the pressure upon the nerves. In this case the dimger 
proceeds from the great effusion of blood into the cellular tissue, 
and the irritation it produces from gangrene, or from the loss of 
blood. Such cases are dangerous, chiefly from not having been seen 
in time, or from improper treatment, and they sometimes assume 
an extremely complicated form, which requires promptness and 
decision, as well as experience, as exemplified in the case related 
at page 45. The general rule is to enlarge the external wound, 
remove the coagulum, and secure the wounded artery above and 
below the wounded part. 

When the wound has completely divided the artery, it contracts 
and retracts by the elasticity of the vessel ; and unless it be large, 
and the circulation powerful, by the formation of the coagulum 
at the extremity of the vessel, and by the weakness of the system 
from the loss of blood, the hemorrhage is repressed. Even when 
the wounded vessel is large, the weakness that occurs from the 
loss, and the coagulation of blood will for a time stop the hemor- 
rhage. But as soon as the patient recovers, the blood again 
flows, and he faints; and unless it can be arrested, the person 
dies. When the wounded artery is smaller, its vitality consider- 
able, and its fibro-muscular tissue and the circulation is weak, the 
bleeding will stop by the contraction and retraction of the vessel into 
the irregular cellular tissue of the sheath, and by the formation of 
consolidated blood from the wound, for some distance into the artery, 
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or to the next considerable collateral branch. It is to allow the full 
eflfect of this retraction and contraction, that the division of bleeding 
arteries is often employed with such good efiect ; and when the wound 
in a considerable artery is small, by cutting down upon the bleeding 
part, and securing it immediately above the wound, will be suffi- 
cient. But should the wound in the artery be too large to be thus 
secured, the surgeon must cut down upon the bleeding vessel, and 
tie it above and below the wounded part. The only exceptions 
to this rule are in cases of wounds in the palms of the hands, and 
soles of the feet. In such situations we cannot cut down directly 
on the bleeding vessels ; but the principal arteries supplying the 
part are to be secured, the clotted blood removed, and a graduated 
compress placed over the wounded vessel, which will thus be com- 
pletely commanded. 

Such are the powerful means employed by nature to arrest the 
fatal eflects of wounds in arteries in strong adults, that Pelletan 
has related the case of a young man who was run through the 
body with a foil in a duel. After the first alarming symptoms 
w^ere dissipated, by the judicious treatment adopted, he got so 
much better as to get up, and walk into the garden. Two months 
after the wound, he was much distressed with pain in the spine, 
which bc(!ame deformed ; became rapidly averse, felt suifocated, 
and died. On dissection, the right side of the chest was found 
full of blood, coagulated in various degrees ; and an opening, the 
diameter of which was equal to that of a writing pen, was found 
in the aorta, above the crura of the diaphragm.* 

When the small artery has been divided near its passage from a 
canal in a bone, it may be necessary to plug the hole before the 
hemorrhage will cease. 

As the bleeding from an artery stops, the included portion 
of blood at the cut extremity consolidates in the contracted tube, 
and becomes more firmly adherent to the coats of the vessel, parti- 
cularly near the seat of the wound, where the irritation is greatest 
Beyond this it diminishes in size, presents a pyramidal shape, 
and retains its dark colour, while the base is firmer, and of a 
paler appearance. AVlien examined some time after, the portion of 
consolidated blood is found much reduced in size, and changed into 

* Clinique Ohirurgicale, t. i. p. 02. 



314 DISEASES C»F ARTERIES. ' 

a dense fibroas-lookiDg substance of a pale colour ; and the vessel 
is left small in size, and imperrious to blood. 

When the artery is larger and more elastic, it will retract more 
into its cellular sheath ; and when smaller and more fibrous, the 
influence of contraction will be more marked, and the size of the 
orifice of the vessel diminished. The distance to which consolidated 
blood takes place in a wounded vessel will depend upon the state of 
the part, the velocity of the blood in the vessel, and the distance of 
the wound from any large collateral branch. The adhesive inflam- 
mation excited by the wound in the vessel produces an intimate 
union between the internal surface and lips, and the consolidated 
blood which it contains ; but the coagulum higher up or lower 
down in the vessel contracts to a point, and does not adhere to 
the internal coat of the vessel. The same adhesive inflammation, 
by thickening and strengthening the cellular tissue around the 
wound, still further prevents hemorrhage. 

Punctured wounds of arteries are closed by the efiusion and 
coagulation of blood in the neighbouring cellular tissue, by which 
an alteration is made in the relative situation of the external 
wound and that in the artery, so that the two are not in the same 
line ; unless when the wound in the vessel is large and the force 
of the blood considerable, its effusion will thus cease. The increased 
vascularity in the neighbourhood of the wound, and the partial 
consolidation of blood there, permanently close the wound ; and 
this is absorbed by the vessels of the surrounding vital parts, or is 
gradually changed into a fibrous dense substance, which firmly closes 
the woimd in the artery. This cicatrix differs from the original 
tissue, being thin, smooth, and transparent ; and from its weak- 
ness is very liable to be enlarged by the impetus of blood in the 
vessel, so as to form an aneurism. In other cases the vessel has been 
found to give way from the same cause, years after the infliction 
of the wound. Saviard has related the case of a man who had had 
the brachial artery wounded twenty years before. He says that 
the cicatrix partly separated, or rather burst, and a large sanguin- 
eous infiltration was the consequence. 

The influence of nature in healing wounds in arteries is exem- 
plified in the following remarkable case, related by Dr. Keil : — 
A Bavarian soldier, in a drunken quarrel, received a stab in the 
left side of the chest with a table-knife, which was followed by 
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copious hemorrhage. He was supposed to be dead, and was left 
for an hour in the cold in the position in which he fell. He was 
then found bleeding, and apparently lifeless, and was removed to 
the hospital. The edges of the wound were brought together by 
adhesive plaster. After several hours he came to himself, and 
after four months treatment he was discharged cured of the wound, 
but amaurotic from the large depletion. He led an irregular life, 
and some months after his discharge he was again brought to the 
hospital labouring under a severe attack of pneumonia, of which 
he died. The pleura was found adhering to the lung, which had 
a cicatrix through its whole extent, and a wound had extended 
to the ascending aorta. In this was found an irregular opening, 
a quarter of an inch in length, occupied by a firm coagulum, 
or rather a consolidated portion of blood. This wound was found 
to have extended into the vessel, on the inner-side of which a 
rounded cicatrix appeared formed by the consolidated blood. In 
this case, the perfect stillness in which the body was left in for an 
hour, the syncope, and the cold, saved this person's life.* 

When nature is insufficient to stop a bleeding artery, artificial 
means must be employed to save the patient's life. These means 
may be reduced to compression, ligature, and styptics. 

a. Compression, for stopping hemorrhage, may be employed by 
means of the tourniquet, of Assalini's needle, by a prepared sponge 
placed in the wound, by compresses, &c. These are generally tempo- 
rary means of stopping hemorrhage until an opportunity is given for 
the application of the permanent means. Instruments have been 
invented for compressing arteries, so as to bring their two sides 
together ; and should they be retained in this manner for about 
twelve hours, such a degree of inflammation will be the consequence, 
with adhesion and consolidation of blood, as will obliterate the 
vessel. This sometimes takes place from the pressure of neigh- 
bouring tumours, aneurisms, &c. In this manner, we have seen, 
aneurisms may be cured, and it explains in what way such pressure 
is useful. 

h. Ligatures of Arteries. — When a ligature is to be placed round an 
artery, the cut extremity is to be drawn out by means of a tenaculum, 
or separated from the neighbouring parts before the ligature is to be 

♦ Henks* Zeitschrift, 1837-8. Britiah and Foreign RcTiew, vol. vii. p. 2fi4, 
for 1839. 
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passed round it ; and this should be to as small an extent as possible, 
so as to obtain the objects above mentioned. The ligature is drawn 
moderately tight, by which a division of the internal and middle coats 
of the vessel occurs, which are kept in apposition. The irritation 
produced by the division of the internal coats of the artery, and 
the pressure of the ligature, causes a degree of irritation in the 
part which unites, by adhesive inflammation, the ends of the artery. 
The inflamed part of the vessel near the ligature becomes thickened 
in its tissue, and portions of consolidated blood are formed above 
and below this part, and adhere to the lymph that is thrown out 
around the wound made by the ligature. These changes occur from 
six to ten hours after the application of the ligature ; its action 
in small arteries, and in strong persons, being more rapid, and 
the union more perfect, than in the old and weak. It is also 
of importance to place the ligature at some distance from a colla- 
teral vessel, for an obvious reason. 

This ligature, acting as an extraneous substance, should be 
small ; an ulceration of the compressed part takes place about the 
fifth or sixth day, and the ligature is slowly discharged about the 
twelfth or fourteenth day, being thrown oflf by a gangrenous process, 
together with a small portion of the vessel which had been com- 
pressed by the ligature. Before this time the vessel above and 
below has been strongly closed up by lymph and consolidated 
blood. This is slowly absorbed, and the vessel then remains 
impervious, and generally is afterwards reduced to the state of a 
fibro-ligamentous cord to the next considerable branches which 
enlarge and carry on the circulation. 

In some cases, from some peculiarity of constitution, from the 
size and number of the ligatures, the mode of dressing, &c., a 
higher degree, and greater extent of inflammation occurs in the 
artery, than is required for the adhesive process ; and a softening 
ulceration occurring, is followed by secondary hemorrhage. This 
distressing event happens from the fourth to the tenth day ; but 
before the bleeding commences it is often indicated as likely to take 
place by the degree of inflammation in and around the lips of the 
wound, and it may occasionally be prevented by the application of 
leeches, cold, &c., to the part, and the use of a cool, spare diet 
Hence the importance of using small ligatures in such cases ; but 
when the person is old or weak, the artery ossified or diseased. 
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some of the surrounding cellular tissue may be included in the liga- 
ture, by which the chance of secondary hemorrhage will be dimi- 
nished, the extremity of the artery better secured, and the adhesive 
inflammation more firmly produced. In all cases in which ligatures 
are applied to arteries, secondary hemorrhage will be best avoided 
by perfect quietude both of body and mind, and by the exhibition 
of refrigerating and sedative medicines. 

When the arteries are extensively ossified, or their tissue is soft 
and inflamed, and they are reached with difficulty, it is often neces- 
sary to include some of the surrounding tissue in the ligature. 
This is particularly the case when the blood proceeds from different 
mouths that cannot be distinguished from the neighbouring parts. 
In such cases the ligature should be applied with such force as to 
disorganise the included part ; on which account the strength 
of the ligature should vary with the thickness and firmness of 
the parts, and the degree of irritation to the circumstances of 
the case. In the old and infirm a higher degree of irritation 
will be required, so as to ensure the necessary adhesive inflamma- 
tion. In other and opposite cases the irritating causes should be 
diminished, lest the degree of inflammation exceed that of the 
adhesive process. 

When a ligature cannot be applied to a bleeding artery, the 
system may be lowered by tartar emetic, or blood may be taken 
suddenly from a vein so as to produce faintness, and to such an 
extent as the patient's constitution will bear. By this means the 
circulating system will be weakened, and time allowed the blood 
to coagulate and consolidate. 

c. T<yrsion^ or the twisting round the cut extremity of the artery, 
is employed with advantage when the vessel is small. This method 
was employed vrith great success by a French surgeon of the name 
of Donza, during the French wars in the South of India. M. 
Donza afterwards had the misfortune to have his own leg ampu- 
tated by an ignorant pretender. Previous to its performance, the 
surgeon promised to employ torsion. This was done with success ; 
he lived long afterwards, and died in 1826, at a very advanced 
age. Amussat, Velpeau, and Tierry, have revived this method, 
which produces a plug in the vessel, by the torn and displaced 
internal and middle tissue at the part twisted. 

d. Styptics were much used by the ancients for stopping arterial 
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hemorrhage before the use of the ligature was known, which has 
rendered their employment of more rare occurrence, particularly 
since the more extensive experience of the modems has proved 
that much less reliance can be placed in their efficacy, than was at 
one time supposed. 

One set of styptics dispose the tissue of the vessel to contract, 
as the infusion of galls, oak-bark, astringent gums, alum, and 
spirits of turpentine. For a like reason, cold water, ice, &c., may 
often be employed with advantage ; and for this purpose the appli- 
cation must be made for some time, and its power increased by 
the addition of vinegar, &c., which contracts the fibrous coat of 
the vessel. In operations, the exposure of the wound for some 
time to air, and the application of cold, will be of much use in 
diminishing the number of vessels that require to be secured by 
the ligature, and in promoting the union of the wound. 

Styptics are sometimes employed for the purpose of destroying 
the vitality of the bleeding vessels, or forming an eschar upon their 
bleeding mouths. Of such remedies the actual cautery is the most 
powerful ; but others may be in some cases employed with ^advan- 
tage ; the nitrate of silver, sulphate of copper, potassa, concentrated 
acids, oil of turpentine, &c. These styptics, but particularly the 
first, may be employed with great advantage when numerous small 
vessels are bleeding and inflamed, when their tissue is soft, and 
they are surrounded by dense cellular tissue, so as not to allow of 
theu" retracting, and of coagula forming to stop the bleeding, and 
where, from situation, other means cannot be employed to stop the 
hemorrhage. 

Some styptics act by hastening the coagulation of the blood in 
the open vessel. These remedies are more eflBcacious, when the 
blood flows slowly. One class acts by mixing with the fluid of 
blood, and thus hastening the destruction of vitality, and increasing 
the firmness of the coagulum. They are called absorbents, and 
consist of lint, or cotton, flour, cobwebs, sponge, &c. Another 
class are powdery substances, which act by hastening the coagula- 
tion of some of the principles of the blood, as the acetate of lead, &c. 

When the hemorrhage is considerable, the local means of 
restraining it will be assisted by rest, breathing a cool pure air, 
cooling diet, in small quantities, aperients, and remedies that 
moderate the for(;e of the circulation. When such an extent of 



RUPTURE OF ARTERIES. 319 

bleeding has occarred, the patient may be saved by closing, by 
pressure, the chief artery of one or more limbs, so ast to diminish 
the extent of the circulation, and thus allow the system to rally, 
and to restore the strength by suitable nourishment. 



CHAPTER IV. 

RUPTURE OF ARTERIES. 

This is a rare occurrence, from the strength' and position of 
arteries. The l6u*ge trunks in the thorax, and the branches in the 
head, are most commonly ruptured from concussion of the body, 
or blows ; from diseases of arteries, from aneurisms, or obstructions 
to the course of the blood. 

Mr. Else had the preparation of an aorta in which a small 
rupture had taken place in its ascending portion, half an inch from 
its valves ; and an old pale ** coagulum** the size of a large nut- 
meg, was situated on its external side. Another rupture, much 
larger than the first, was situated at the arch of the same artery, 
behind the origin of the carotid. The edge of this torn part 
was irregular, and from it a bloody tumour extended, and pressed 
upon the trachea and branches of the bronchia, destroying the 
patient by suffocation in less than a month from its commencement, 
and before there was any appearance of external swelling.* In a 
case of a man who died suddenly during a fit of passion, I found 
two considerable openings in the ascending aorta, near its valves. 
The internal and middle coats of the artery were healthy, and there 
was no appearance of disease round the ruptured openings. 

The rupture of the aorta took place in a middle-aged man from 
its being preternaturally small in its lower p6U't. In this patient 
there was an imperfect development of the lower extremities, com- 
pared with the large quantity of blood sent to the upper. This 
produced an aneurism, and eventually a rupture of the aorta, and 
the death of the individual. Still more interesting cases, produced 
by a congenital contraction of the aorta at its descending portion, 
have been related at pages 296 and 300, in which the ascending 
aorta had burst. Another example was that of a strong, middle- 
aged bricklayer, who fell from a scaffolding forty feet high. His 

* Med. Obs. and Inquiries, vol. iii. p. 177. 
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face was bruised, and the left branch of the inferior maxillary 
bone, and several ribs were fractured, but not displaced. He was 
insensible when brought to the hospital, with the surface of the 
body cold, and his breathing difficult. He died an hour. after the 
accident. On examining the head, the base of the skull was found 
fractured from one temporal bone to another. A considerable 
quantity of recently coagulated blood was found upon the peri- 
cardium; and on separating some old and extensive adhesions 
between the plurae, the remaining space was found filled with 
recently coagulated blood, as well as the posterior mediastinum. 
On a further examination it was found that this extravasated 
blood had proceeded from a laceration in the anterior part of the 
commencement of the descending portion of the aorta, at i, Fig. 7. 
Except a few small plates of bone near its origin, the aorta appeared 
healthy. In another case, the aorta was torn nearly across, in 
the space between the emulgent and lower mesenteric arteries. 
The aperture had lacerated edges, and was so large as to admit 
the point of the thumb. This person seemed to have lived some 
considerable time after the aorta burst* In most of these patients 
the coats of the artery were diseased, or some obstruction existed to 
the course of the blood. 

In another case the wheel of a heavy carriage passed over the 
trunk of the body, and produced a rupture of the posterior part of the 
aorta, with a considerable laceration of its internal coat Athero- 
matous patches are generally found near these lacerated parts-f 

Rupture of smaller branches of superficial arteries may take 
place from blows, contusions, fractures, or great bodily efforts. Mr. 
SymcJ: has related the case of rupture of the axillary artery ; Mr. 
Lizars§ of the transverse rupture of the popliteal artery from a fall ; 
and the meningeal artery is sometimes ruptured in consequence of a 
fracture of the skull. 

Branches of arteries are not unfrequently burst in the head from 
the effects of concussion ; and when of any size, the hemorrhage that 
follows from them usually proves fatal. 

Mrs. Hanson, set. 45, complained frequently of swimming in the head 
after a hasty supper, is supposed to have fallen backwards, and struck 

* Medical Essays and Obs. 2, yoL iii. 

t See Case in the Med. Times and Gazette for May 1857, p. 524. 

t Edin. Med. and Surg. Journal, vol. i. § Ibid, vol. ix. 



TORN ARTERIES. 321 

the back of her head upon the floor. Several hours afterwards a surgeon 
was called in, and found her motionless, insensible, with no pulse at the 
wrist. A stimulating enema was administered ; a large blister applied 
to the neck, and sinapisms to the feet without any benefit. The 
collapse continued, and she died during the night. A large effusion 
of blood was found under the scalp at the back part of the head ; and a 
rupture of an artery at the base of the skull, from concussion, and an extra- 
vasation of blood upon the brain, which had produced the rapid fatal 
result. 

The smaller branches of arteries in organs, particularly of the 
brain and lungs, when affected with chronic inflammation, lose their 
elasticity, become softened, and are ruptured, producing an apo- 
plectic extravasation— more frequently in the corpus striatum or 
contiguous parts. A still more frequent rupture of pulmonary 
vessels occur, and in many instances the bleeding proceeds from a 
considerable extent of the mucous surface, and not from one vessel. 



CHAPTER V. 

TORN ARTERIES. 

A considerable artery may be torn across by external violence, 
and does not bleed so much as those that are divided by a cutting 
instrument ; and in some cases, large arteries have been torn across 
without the occurrence of any hemorrhage. Cheselden has related 
such a case, in which the arm was torn off by the wheel of a mill, 
without any hemorrhage ensuing ; and Wilson has related a similar 
case, in which the arm was blown off by gunpowder, without any 
bleeding supervening. By a wonderful instinct, animals employ 
this means of dividing the navel string of their young, which would 
otherwise be liable to die of hemorrhage. The reason of this absence 
of hemorrhage, in these cases, is the irregular manner in which the 
extremities of the two inner coats are easily torn and drawn within the 
outer one, while the tube is diminished in caliber, and thrown into 
transverse wrinkles ; the effect of which is the entanglement of a 
quantity of blood within the vessel and its sheath, and the forma- 
tion of a portion of consolidated blood capable of resisting the 
impulse of the column sent by the heart 
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DISEASES OF VEINS. 



The little sensibility and irritability of veins in a state of health, 
is much increased when inflamed, and is accompanied with con- 
siderable danger from their number, their connection with the hearty 
and their sympathy with other tissues and organs. This danger 
will be varied accordmg as the inflammation is acute or chronic, 
which will prepare us for considering the efiects of injuries of veins, 
and the best means of treating the diseases of these vessels. 

CHAPTER I. 

DESCRIPTION OF PHLEBITIS. 

The symptoms of phlebitis are modified by individual pecu- 
liarities, and by the special cause by which, in each case, the disease 
has been produced. They may be more conveniently described as 
the local and constitutional symptoms, as they appear, after the 
wound made in phlebotomy, as the progress of this form of the 
disease is more easily marked. 

The first local symptom of phlebitis following phlebotomy, is a 
sensation of uneasy itchiness and pain in the wound, a few hours 
after the operation, which is generally ascribed to the tightness of 
the bandage. It is therefore loosened, and the arm, being left free, 
is moved about. The irritation is thus increased, and on examina- 
tion, the wound is found open, with its lips red, swollen, and 
turned outwards. The arm is found to be tender along the course 
of the vein, especially near the wound, from which a small quantity 
of a sero-purulent fluid escapes. I have seen this discharge take 
place some hours after the commencement of the disease. In 
general, however, it is several days before pus is discharged unmixed ; 
and it is then most frequently thick, fetid, and in small quantity. 

As the inflammation extends towards the heart, a slight swell- 
ing, and a red streak may be perceived, and a cord-like substance 
felt along the course of the vein, attended by an obscure sickening 
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pain. The redness of the skin along the inflamed vein is produced 
by the neighbouring cellular tissue participating in the inflamma- 
tion. In some cases, owing to the deep position of the vein, or the 
swelling of the surrounding cellular tissue, caused by the absorbent 
vessels being affected, oedema is produced, and the red streak and 
cord-like feel, are not well defined. But when these two symp- 
toms appear, they form unequivocal evidence of the presence of 
phlebitis. 

In some instances, the irritation of the wound made in bleeding, 
extends in a particular manner, to the neighbouring cellular tissue 
of the arm, which becomes so inflamed and painful as to be inca- 
pable of being straightened, and increases the inflammatory fever ; 
while it diminishes the internal inflammation and dangerous typhoid 
symptoms. In these cases, the cellular swelling has often, at par- 
ticular points, a peculiar boggy feel of fluctuation, by which I have 
seen experienced surgeons so far deceived, as to make incisions in 
expectation of giving vent to pus. After some time, the swelling 
of the arm begins, either from the effects of the remedies applied, or 
the strength of the constitution, slowly to subside in the neighbour- 
hood of the wound, while the thick purulent discharge lessens 
in quantity, and be(M)mes more serous in quality. The acute 
external inflammation would appear to act as a counter-irritant to 
the inflammation along the course of the vein ; for as it subsides, 
dangerous constitutional symptoms are developed, and we are 
enabled to trace the insidious advances of phlebitis, which in the 
previous stage had been obscured by the swelling of the surrounding 
cellular tissue. As the disease proceeds, painful circumscribed 
abscesses often form along the track of the vein affected, or even 
in distant parts of the body. These continue pale, and when 
opened, discharge a quantity of thick, often dark-coloured, fetid pus, 
with great temporary relief to the patient. 

Soon after the uneasiness or pain in tlie wound of the vein is 
observed, although in some cases not until t^n or twelve days 
afterwards, constitutional effects may be perceived. These are gene- 
rally first indicated • by chills, or sometimes severe shivering fits, 
followed by heat of the skin, thirst, loaded tongue, loss of appetite, 
constipated bowels, and a full, hard, and rapid pulse. As the 
disease advances, the local symptoms, with the temperature of the 
skin diminish, and restlessness, prostration of strength, and depres- 
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sion of spirits supervene ; the hue becomes pale, leaden, or yellow- 
ish, the eye dull, and the countenance expressive of great anxiety, 
without the patient's being able to refer it to any particular cause. 
In the later stages, the skin, previously hot and dry, is moistened 
with a clammy sweat ; the extremities grow cold, the eyes hollow, 
the features contracted, pinched, and haggard, the speech diflScolt, 
the respiration laborious, accompanied by a feeling of weight in 
the praecordiura, and the patient lies prostrate in bed, frequently 
sighing and moaning. In some cases, painful paroxysms of cough- 
ing occur ; the pulse becomes more rapid, small, soft, and often 
irregular ; the wound in the vein assumes a withered, flabby aspect ; 
the purulent secretion is diminished in quantity, and becomes more 
limpid and fetid, and the loaded tongue, at first white, becomes 
dry and brown. In some cases sickness and vomiting distress the 
patient ; in others severe purging exhausts him. This form of the 
disease is accompanied by laborious and frequent respirations, by 
an icteric colouring of the integuments, great prostration of strength, 
and sudden wasting of the flesh. 

Along with these local and constitutional symptoms, others fre- 
quently occur, indicating inflammation of important viscera ; such as 
the arachnoid membrane, which is marked by pain in the head, irrita- 
bility, irregular though voluntary movements of diflferent parts of the 
body, and embarrassment of speech. These symptoms are often fol- 
lowed by exhaustion, incoherence of ideas, and sometimes stupor and 
muttering delirium, from which, however, the patient can be roused. 
Frequently there is a continual trembling or convulsive movement 
of the thoracic extremities, with great debility of particular parts, 
more especially of one limb. In some patients, pain and swelling 
occurs of the cellular tissue in different parts of the body, and con- 
siderable deposits of pus take place. In others, inflammation of 
the serous membranes of the chest or abdomen occurs, indicated by 
the stethoscope, and by a sense of pain in the part, more especially 
in attempting a deep inspiration ; or, in the case of the abdomen, 
on the application of pressure. In these last instances, great care 
is requisite in the examination, and great judgment and experience 
in the appreciation of the different symptoms, in order to arrive at 
a true diagnosis. 

In some patients vague, though severe pain, is felt in the muscles 
of different parts of the body, or in the larger joints, which are 
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very fiensitive, and collections of matter form without any external 
redness. 

After lasting, in general, for a very considerable time, the acute 
stage of the local and constitutional affections terminate, leaving 
the patient exhausted, but for the most part free from pain. He 
now complains only of great debility, which seems to be the 
result of the extent and severity of the iutenial inflammation. He 
is sometimes much dejected, presaging, with apparent indifference, 
his approaching dissolution. Sometimes he falls into an unrefresh- 
ing sleep, during which he is continually muttering, but when 
roused appears sensible. In this exhausted state he may remain 
to the twenty-third, or perhaps linger even to the thirty-first day, 
when he expires, often unexpectedly. 

When phlebitis originates in the severe and continued irritation 
of a vein, as by the application of a ligature, and the constitution 
of the individual is unhealthy, and the season favourable to the 
development of the disease, its progress is much more rapid ; which 
quickly becomes evident by the ghastly appearance of the sufferer's 
face, and the extreme prostration of strength, under which he soon 
sinks. In one case of this nature, the disease terminated fatally 
in two days after the ligature. The appearance found on dissec- 
tion is represented in Fig. 6 (a and b). For several inches above 
the divided extremity of the vein, where it had been tied, it con- 
tained unattached consolidated portions of blood, mixed with false 
membrane and yellowish purulent fluid. 

After amputation, careful examination is often necessary to 
ascertain the presence of phlebitis, as its indications are very apt to 
be confounded with those of the inflamed stump. Its existence 
in such cases may first be suspected from the occurrence of a 
shivering fit, with general symptoms of fever. On examining the 
limb, the suspicion is confirmed by the redness, sensibility, and 
cord-like swelling along the course of one or more of the veins 
divided in the operation. The recurrence of shivering fits, prostra- 
tion of strength, yellowish, anxious face, signs of internal inflam- 
mation, muttering delirium, and other symptoms of the latter stage 
of phlebitis, mark the progress of the disease. The diagnosis, 
however, is difficult, as the practitioner is liable to confound the 
cause with the effect. Often, even after death, ^prejudices warp 
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the judgment, often preventing the true cause of the fatal result 
of operations from being discovered, or even surmised. 

It has been already observed that inflammation of a vein extends 
to the surrounding cellular tissue. In the same manner inflam- 
mation of the cellular tissue may aflfect secondarily the neighbom:- 
ing veins. In such cases, however, the smaller vessels only suflFer, 
and dangerous consequences seldom follow. A similar action and 
reaction may be often observed between the veins and a serous 
membrane. When one of these is inflamed, and bleeding resorted 
to, phlebitis not unfrequently attacks the wounded vein, and great 
precaution should be taken to diminish the danger of such a 
disease. 

There are some chronic forms of phlebitis to which the old and 
infirm are subject, which commence, like erysipelas, with great 
pain in the limbs, and terminate in gangrene of the extreme parts 
of the body, and in death. In one case in which I was consulted 
by a gentleman, who had had considerable inflammation of the arm 
after bleeding, I found the cellular tissue and the aponeurosis of 
the arm so thickened, with a contraction of the biceps muscle, as 
greatly to impede the movements of the arm. In this case it was 
a considerable time before the use of the arm was recovered. 

A comparison of thirteen fatal cases of phlebitis, the course of 
which I carefully followed, gives an average of nearly sixteen days, 
in which the disease ran its deadly course. Of twelve of the 
patients in these cases — 3 died before the 10th day ; 6 died before 
the 20th ; 3 died before the 30th ; and 1 after the 30th day. 
In other cases which I have examined, the disease did not prove 
fatal till a later period. In the examples of phlebitis enumerated, 
the fatal termination appeared to result — 1. From the extension 
of the inflammation to the heart and vessels, and its effects on the 
blood and nervous system. 2. From the effects of the morbid 
secretion on the circulation and internal organs. 3. From the 
influence of the disease on certain important internal organs. 
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CHAPTER n. 

CAUSES OF PHLEBITIS. THESE CAUSES ABB PBK-DISPOSINO AND EXCITIKG. 

SECTION I. 

Predisposing Catises, 

1. Size and situation of veins. — A smsdl vein is more subject to 
inflammation than large branches, and the superficial veins than 
the deep seated, as they generally convey more blood, and their 
tissue is more highly organized. Veins liable to sudden changes 
of size, as those of the female pelvis after parturition, are likewise 
predisposed to inflammation. 

2. Bate of circulation in veins. — When the blood is propelled 
against its natural gravitation, and the vessels contain a larger 
relative proportion of blood, which advances slowly towards the 
heart, there is greater liability to inflammation. In the old and 
infirm, whose veins are not so well strengthened by muscular sup- 
port, and in whom the action of the heart is weak, and the circula- 
tion retarded by the greater or less ossification of arteries, the pre- 
disposition from this cause is greater. 

3. Old wounds or diseases cf veins. — When a vein is thickened, 
or in a varicose state, or had been wounded,' it is more easily 
inflamed. 

4. Certain diseases. — ^More especially of an inflammatory nature, 
not only of the veins themselves, but of some other tissues, increase 
the tendency to phlebitis — such as erysipelas, diseases of the cellular, 
serous, and synovial membranes, probably from a similarity in their 
internal tissue to those of veins. 

5. Peculiar states of the atmosphere, impure air, crowded hospi- 
tals, or other unhealthy situations. 

SECTION II. 

Exciting Causes. 

The exciting causes most likely to produce phlebitis are — 
mechanical injuries, extensive abscesses, and inflammation of neigh- 
bearing parts. 
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1. Phlebitis from mechanical injuries of veins. — I have already 
mcDtioned the wound made by thi lancet in phlebotomy^ as a frequent 
cause of phlebitis, in consequence of some peculiar state of the atmo- 
sphere, and condition of the system. Another mechanical cause, 
too much overlooked, which often produces phlebitis, is the irritaiian 
of veins hy ligatures applied to them in operations. When a vein is 
divided in operating, aggregations of consolidated blood form at the 
nearest valves and in the collateral branches, which discharge their 
contents into the divided vein, which prove generally sufficient to 
prevent hemorrhage. Sometimes, however, a large collateral branch 
continues to pour in blood into the wounded vein, to arrest which 
a ligature is applied ; and phlebitis, resulting from this ligature, is 
one of the most frequent causes of the fatal result of operations. 
Phlebitis after operations may indeed be hastened or caused by a 
peculiar predisposition in the individual to the disease, or by inflam- 
mation extending from the wound to the vein ; but it seldom occurs 
without the concurrence of other causes, such as the irritation of a 
ligature. Surgeons are too apt to regard the application of ligatures 
to veins in operations simply as a necessary precaution, from which 
no evil need l»e apprehended. Amputations of the lower third of the 
thigh, or upper third of the leg, are more frequently fatal than those 
of the leg or arm ; and this result I have in many cases traced to 
phlebitis, caused by a ligature applied to prevent venous hemorrhage 
from the femoral veins, which in these cases are divided below 
large muscular branches, one of which passes over the sartorius 
muscle, and joins the femoral or the articular veins, which pass 
downward, and join the popliteal vein. I have found great 
advantage in the use, in these amputations, of a merely temporary 
ligature, aided by external pressure along the course of the femoral 
vein, so as to close the large superficial branch. 

2. Phlebitis from abscesses, — Venous blood is continually chang- 
ing in its course towards the heart, according as one branch of an 
artery may deposit a larger quantity of one of its principles, 
or as the substances which the absorbents remove from the 
cellular and other tissues. When inflammation has produced the 
formation of an abscess, the neighbouring parts exhibit con- 
siderable-sized vessels, which become tortuous, and suddenly con- 
tract in their size near the abscess to a minute canal for the 
conveyance of blood. A direct contact with the abscess is cut off 
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by a more condensed cellular substance, which remains unchanged, 
and into which the secretion from new blood-vessels takes place of 
plastic fibrin, which assumes a molecular and corpuscular form. So 
that if a suppurating surface is cleaned from hour to hour with a fine 
sponge, the liquid thus obtained is thin and clear, but in ten or twelve 
hours pus corpuscles are formed, which have a white anrf opaque 
appearance, like the surface which produces them. A similar 
change takes place when the pus is absorbed from such sacs by the 
corpuscles being broken down before being removed. The nature 
of this pus is not only modified in quantity and quality in certain 
cases, but likewise by the nature of the tissue, so that when pus is 
absorbed by a serous membrane, or the internal membrane of a 
vessel, which in many respects resemble each other, it is more 
liable to affect similar tissues in other parts of the body. When 
so considered, experience seems to prove a close resemblance be- 
tween the internal membrane of a vessel, and a serous or synovial 
tissue. 

The softening of the tissue is succeeded by the formation of a 
sacculated abscess, and the cause producing new vessels, and secret- 
ing pus, acts as an irritant, and a consolidation of blood takes place 
in the small vessels, and in some cases in the larger trunks, which 
prevents pus entering the general circulation, and a check is given to 
the progress of the disease. In other cases, from the severity of 
the cause, or weakness of the system, this usual barrier is not 
formed, and pus unchanged enters the system, producing danger- 
ous typhoid fever, and inflaming the serous and synovial mem- 
branes. It is by a similar process that the venereal poison, after 
acting locally, is conveyed into the system, and from its peculiar 
properties affects, secondarily, the mucous and cutaneous tissues. 

A case of extensive inflammation and copious suppuration, 
following a compound fracture of the leg, proceeded favourably for 
a fortnight after the injury, when the suppuration suddenly 
diminished, and became unhealthy. Pain was felt along the veins 
of the limb, which became swollen, followed by oedematous enlarge- 
ment of the foot and aukle. This was succeeded by symptoms of 
pleuritis and typhoid fever, under which the patient died. In another 
case an abscess formed in a stump, two months after amputation. 
The suppuration, which for nine days was considerable, suddenly 
ceased, and was followed by typhoid symptoms, and death. In 

V. 
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both these cases extensive phlebitis was found in the limbs ; and 
in the latter, several large deposits of pus were found in the cellular 
tissue, without any appearance of surrounding inflammatioD. In 
a third case, an extensive abscess formed after a fracture of the 
pelvis, of which the patient died two months after the injury. The 
femoral veins were found filled with consolidated blood, portions of 
which were broken down, and converted into a puriformed fluid. 
The vena cava inferior had a red blush of inflammation on its in- 
ternal surface, which was deeper in the left iliac vein. The heart 
was large and flabby, without any change in colour. 

In these cases, phlebitis does not appear to have taken place 
until the acute state of inflammation had been succeeded by exten- 
sive suppuration ; which was proved, in the last cose, by a con- 
siderable venous hemorrhage following the evacuation of the con- 
tents of the abscess. This could not have been the case bad the 
veins been inflamed at an earlier ' period, as they would then have 
been rendered impervious by consolidated blood. 

In several patients who died after lithotomy, I found the pelvic 
veins inflamed from the wound made by the operation. Similar 
consequences have been found to follow attacks of erysipelas, whit- 
low, and such like diseases. 

3. Phlebitis from the extension of local inflammation to the 
neighbouring veins, — ^Veins sometimes become inflamed by passing 
through, or proceeding from, inflamed parts. John Hunter tells us 
that he '* had seldom seen suppuration in any part supplied with 
large veins, in which the appearance in their cavities had not been 
evident after death. When the inflammation was most violent, 
the veins were most diseased ; but the pus was most laudable the 
nearer it was to the inflamed part, and as the vessel receded from 
this part, it was mixed with coagulated (consolidated) blood." The 
tendency to inflammation is increased in the veins of the uterus 
after parturition, when they suddenly become diminished, and the 
Mood retarded. The predisposition to phlebitis is further increased 
by the injury which these vessels, and other pelvic viscera sustain 
at such times, by the absorption of morbid fluid, or the extension 
of irritation from the inflamed surface of the uterus, promoted by 
imprudences in diet^ by exposure to cold, and by over-exertion. 
In such cases, the fever rarely occurs till after the first week, when 
I have found the uterus enlarged and inflamed, with the pelvic 
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veiDS tortuous, and filled with consolidated blood containing pus 
in several places. 

In two cases the patients lived for a month or two after parturi- 
tion, and died much reduced, and weakened by the fever. In one 
of these, the uterus was four times the natural size, and inflamed. 
The uterine veins were tortuous, and distended with consolidated 
blood, and in some parts softened and converted into a pultaceous 
matter. In both, the lower extremities were swollen by a collec- 
tion of serum; the arachnoid membrane was opaque, and there 
was a considerable quantity of serum in the ventricles. Another 
patient was attacked by fever, and great pain and tenderness of 
the left thigh. On examination, the part was found hard and 
swollen, particularly along the course of the saphina major vein, 
which was tender, and had a cord-like feel. In this stage the 
disease was arrested by the usual local and general antiphlogistic 
remedies. Had it not been judiciously treated at the early period, 
it would, doubtless, have developed the other characteristic symptoms 
of phlegmasia dolens. 



CHAPTER in. 

DIAGNOSIS AND PROGNOSIS. 

When the inflamed vein is snpcrflcial, the red streak and hard 
cord-like feel, with pain and swelling along its course, sufficiently 
indicate the presence of phlebitis. But in the case of deep-seated 
and internal veins, the diagnosis is more difiicult. The injury and 
inflammation of the neighbouring tissue obscure the indications of 
the disease, and divert the attention from the real seat of the evil. 
Thus, the inflammation of the serous membrane resulting from 
phlebitis, is alone alluded to, and valuable time is lost in the vain 
endeavour to arrest the effect, while the cause is overlooked. This 
mistake must be carefully avoided, and means employed to dimi- 
nish the phlebitis, which may be detected with moderate attention 
and care. 

When the existence of phlebitis is ascertained, the prognosis 
must be very guarded. The stage of the disease at the time of 
discovery, the season, the previous treatment, the nature of the 
exciting causes, the constitution of the patient, the complication 
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and severity of the symptoms, the size and number of the veins 
affected, and their situation with reference to other vessels, must 
also be considered ; and special care taken, when there are indica- 
tions of internal inflammation, such as anxiety, prostration of 
strength, or other typhoid symptoms, to be very guarded in the 
prognosis. 

CHAPTER IV. 

CONSEQUENCES OF PHLEBITIS AS THEY APPEAR ON DISSECTION. 

These effects are either local, or distant from the influence of 
the disease on the system. 

SECTION I. 

Local effects of phlebitis are either on the blood of the vessel, or 
on its tissue. 

a. Blood acts on its vessels by its quantity and quality In young 
persons, when the blood performs such an important office in the 
growth of the body, the arterial system is active ; as the body 
advances towards the adult state, the pulse becomes less frequent ; 
and in old age, when the blood performs a less active office, it be- 
comes slower in its circulation through the body. 

The blood remains homogeneous from the left side of the heart 
to the extremities of the arteries ; where it undergoes continual 
changes by the vital action of the arteries secreting, and by the 
quantity of the fluid absorbed. These changes in the quality of 
the blood modifies its action on the part. When the quantity of 
the blood is increased, and the crassamentum augmented, it pro- 
duces the state of the body called plethora ; and when the action 
of the part is increased in a high degree, it becomes morbid, and 
the functions of the part are deranged. Numerous irritating 
causes produce this local congestion of blood, which terminates in 
symptoms named inflammation. 

A fluid like the blood, which forms such a large proportion 
of the body, and performs such important offices in the animal 
economy, deserves the best attention of the pathologist ; but 
although the knowledge of disease has been so much advanced by 
their labours, the blood, which is the medium through which tli^ 
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body is nouribhed» and new parts built up, has often received 
little attention, from being considered as an inorganic body, and 
incapable of participating in its diseases, although it is by its vita- 
lity alone that we can explain the changes it undergoes in different 
states of the system. These changes are often very considerable, 
affecting the quantity and quality of that fluid in the same person, 
in different situations, and at different times in health, and when 
affected by disease. 

This conclusion is proved by observing the changes produced 
by inflammation on the large veins when the vessel is superficial. 
One of the first symptoms observed is a hard cord-like substance 
along the course of the vein, which is proved on dissection to be 
produced by a consolidation of its contents. This change in the 
blood is constant, and seems to be produced by an increased degree 
of that alteration which is observed when the system is strong, and 
consolidates the blood in the vessel. This change is the effect of 
a higher and morbid state of vitality in an inflamed vein. In the 
same manner the vital principle of the vessel and its contents act 
on each other, and produce the diversity of fluids hi the system. 
The same sympathy between the vessel and contents produces a 
reciprocal action on each other, when either are affected with 
disease ; thus, when an irritating cause is applied to a vein, it first 
affects its tissue and then its contents, which again act on the vessel. 
It is these effects of irritation which produce a red streak or blush 
along the course of the vessel, and a consolidation of blood, which 
retards the advancement of the disease to the vital organs, and 
prevents the introduction of pus directly into the system ; as in 
Figs. 1 and 3, in which tlie pus was prevented getting directly 
into the circulation, but, by the advancement of the disease, has- 
tened the fatal result. 

This state of the morbid parts has led some to suppose the 
disease was stopped ; and the consolidation of blood separated the 
diseased from the healthy part of the vessel. Such a supposition 
is unphysiological, as vessels and their contents have always an 
intimate sympathy. This was beautifully proved by the prepara- 
tion from which the third drawing was taken, in which the vessel 
was filled up with consolidated blood at ^,. A, and e, and still the in- 
flammation extended beyond this to a, where the coat was thickened, 
and plasma thrown out upon its surface. 
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That the red streak and consolidation of Uood are the effect of 
the irritation, is proved by their disappearing ; when the exciting 
causes are removed, or energetic antiphlogistic remedies early 
applied ; when the vessel becomes pervious, and the part is restored 
to its natural state. This forms the termination of phlelntis by 
resolution. 

As the inflamed veins become impervious by the consolidation 
of blood, absorption of the serum in the cellular substance from 
which such veins arise, is retarded, and its accumulation forms an 
oedematous swelling along the course of the diseased veins. When 
the inflammation is more acute, more plasma is effused, and a 
hard swelling is the consequence ; when still more severe, pus forms. 
In some cases, when the constitution is weak, and the cause severe 
or long continued, the consolidation of blood in the vessels of par- 
ticular parts is so general that the part becomes gangrenous, from 
want of cu*culation. 

When consolidated blood in the vein does not again become 
liquid, and the inflammation is severe, it undergoes other changes ; 
the red globules become fewer at the centre, and at length dis- 
appear, leaving a hard white substance, which softens, and termi- 
nates in a puriformed matter. The external crust of consolidated 
blood remains longer unchanged, and becoming thinner and united 
to the internal surface of the vein ; with an irregular internal sur- 
face of a pale colour, which contains pus, and has been improperly 
supposed to be a false membrane. 

When veins in this diseased state are carefully examined, it will 
be generally found that at different distances its tissue is thickened, 
and its caliber reduced in size ; in consequence of the disease slowly 
advancing from one part to another, consolidating the blood as it 
advances, while that which was before changed becomes pus. At 
these contracted points nature had made an effort to stop the pro- 
gress of the disease by consolidating portions of blood, while the 
intermediate portions of the vessel were increased in size ; and, 
should the patient live long enough, pus forms and tends outwards, 
producing separate abscesses ; as occurred a, Fig. 1. 

These changes are well seen in the following experiment. Dr. 
Mackenzie exposed the jugular vein of a dog, and ligatured several 
veins entering it. An opening was then made in one of the 
branches, and a solution of the nitrate of silver passed into its 
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interior upon lint, and applied to an inch and a half of lining mem- 
brane. The dog was killed 16 hours after the application. On 
dissection, the wound was found inflamed and thickened, and a firm 
'^ coagulum" was found to occupy the interior of the vein to the 
extent of the irritation. The ** coagulum" was uniformly of a dark 
colour, and adhered to its upper and lower extremities. The 
internal membrane was slightly reddened and discoloured ; its coats 
thickened and opaque. These morbid changes terminated abruptly, 
and the vein was elsewhere healthy.* 

Such changes in the blood are quite different, as we have seen 
in the first part of this essay, from coagulation, which properly 
designates the chemical changes which the blood undergoes when 
removed from the body. The former is a vital process, of which 
the foUowmg is an example : — A person received a wound in the 
ham from the kick of a horse. The saphina vein hung out from 
the wound, and continued to bleed. I tied a ligature (at a, Fig. 4) 
so as to produce a certain degree of irritation in the part, which 
was followed, some hours afterwards, by a consolidation of blood 
in the vessel (at J). The desired effect having been produced, I 
cut off a portion of the vessel, including the ligature ; near which 
the coats of the vein (at c) were thickened, and the consolidated 
blood was dark and homogeneous, and very different from a coagu- 
lum. The same effect is illustrated by Figures 1 and 2. In the 
former by c^ d represent such a changed portion of blood ; and 
in the latter at c. The consolidated blood is the adhesive stage of 
inflammation, and with the thickened coats of the vein, particularly 
of the cellular tissue, forms a barrier to the spread of inflammation 
in the vein, and prevents morbid fluids from being poured directly 
into the circulation. As the inflammation advances, vital changes 
take place in the consolidated blood, which in some cases softens 
and breaks down under the severity of the cause, as is seen in Fig. 
1 at c, "taken from a case when the vein was filled with purulent 
matter. In this case, and in Fig. 2, the suppuration did not extend 
beyond a few inches. Little pus had formed, and still less seemed 
to have got directly into the circulation, as both were bounded by 
consolidated portions of blood ; yet severe and fatal internal inflam- 
mation of serous membranes occurred. Such consequences did not 

* Vol. 36, Med. Chinirg, Trans., read 8th March 1863. 
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take place in cases where the consolidation of blood was more 
extensive, the surrounding cellular tissue more severely affected, 
and the tissue of the vein thickened ; all indicating a more chronic 
form of the disease. In such cases, the secondary or internal con- 
sequences are not so liable to occur, just as diseased joints may 
receive with impunity injuries which, in the case of healthy joints, 
might be attended with severe, if not fatal results, resembling very 
much those following phlebitis. In the cases from which the first 
drawing wos taken, phlebitis was produced by venesection ; and 
although the extent of the local disi^ase was small, being bounded 
by the consolidated blood at J, the tissue of the vessel and sur- 
rounding cellular tissue at e remained unchanged, such an irritation 
was produced in the system as to cause violent inflammation of 
serous and synovial membranes, rapidly followed by fatal conse- 
quences. When the system is not sufficiently strong, or the 
irritation is so severe as that of a ligature (in Fig. 6), the inflam- 
mation passes to suppuration before a sufficient quantity of consoli- 
dated blood forms the barrier to prevent the entrance of purulent 
matter into the system, inflaming the heart, large vessels, or one or 
more serous membranes, according to the particular predisposition 
of the individual, accompanied by fever of a typhoid nature, which 
soon terminates in death. ' 

A more careful examination of the appearance of inflamed veins 
on dissection exhibits the blood consolidated, from a vital union of 
its red corpuscles, accompanied by an inspissation of the plasma, as 
regards its albuminous and fibrinous constituents. When examined 
by the microscope, the dark colour of the consolidated blood is 
found to depend upon an infinity of red disks, mingled with fibrinous 
globules. The firmness being due to the advanced organization of 
the fibrin ; and fibrinous cells are found in all stages, from the 
granulated sphere to the caudated cell, developing into filamentous 
tissue. In others, the nuclei had nearly disappeared, and the 
filaments clear ; while the cells appeared drawn out into filamen- 
tous prolongations at either end, and by their interlacement, the 
firmness and definite outline of consolidated blood became due, 
and precedes the true progressive organization of living germs, or 
the formation of new vessels within the mass. This law of vitality 
is often impressed upon the cell germs, even when all direct con- 
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nection with living tissue had ceased.* The inherent vitality 
increases, and it becomes organized by the formation of new vessels 
in its substance, which connect themselves with those of the 
surrounding tissue. Such organized portions of blood, as we 
have already seen, p. 60, are called polypi. When such a consoli- 
dated portion of blood fills up a vein, the circulation is left 
languid, and when there are numerous collateral vessels, the red 
globules are slowly removed, and the pale substance left becomes 
hai'd and tough like cartilage. In the case of a woman who died 
some time after delivery, the veins of the uterus were found large 
and tortuous, and the consolidated blood they contained bad assumed 
a cartilaginous hardness. In another case, the patient seemed to 
have lived longer after the consolidation of blood ; and in the centre 
of the hard cartilaginous degeneration, calculi or phleholites were 
found. These small rounded osseous-looking bodies have been 
described by Beclard in his Anatoniie G&n&raley and by Cruveilhier, 
and Jules Cloquet, in his excellent work on Paihologte Chirurgicid ; 
and although they produce no bad effects on the part or the 
system, they are of considerable physiological importance, as 
strengthening and confirming the above opinions on the nature of 
the blood. 

Beclard and Cloquet describe them as being most frequently 
enclosed in layers of fibrous matter, or coagulated blood ; but when 
they are smaller in veins, subject to great changes in their size, we 
can understand how that excellent physiologist, the late Dr. Reid ; 
alas 1 too soon removed from the scene of his labours, should find 
them without any covering whatever.t Cloquet found the smaller 
ones formed in a little soft clot, or consolidation of blood ; those of 
a large size contained in the centre a nucleus of white fibrinous 
matter, and the largest had in their centres an osseous-looking 
nucleus, upon which the white fibrous matter was arranged in con- 
centric layers, the internal very hard, and the other becoming 
gradually softer as they approached the surface. He has likewise 
given a drawing of a round fibrinous mass taken from the vena 
cava inferior, contahiing an ossific-looking matter in the centre, 
from which a number of rays of the same substance passed through 
the fibrous matter tow^ards the circumference. Another specimen 

• See Dalrymple on the Early Organizalion of Coagula. — Med. Ch. Tr,, 
London, v. 27, p. 10. "j Research, p. 394. 



338 DISEASES OF VEINS. 

similar to this was seen by Cloquet in Soemmering^s Mneemn. 
Hodgson* supposed they were first formed external to the yeins, 
and Andral^ believed they were in general first developed in the 
middle coat of the veins, and then passed into their interior in the 
same manner as the false cartilages are formed, and pass into the 
cavity of joints. Ticdemann,! Otto,§ Lobstein,|| CIoqaet,1[ Carse* 
well,** and Mr. Lang8taflf,tt were inclined to believe that they 
are formed in the interior of veins; and Tiedemann, Lobstein, 
and Dr. ReidQ seem to favour the notice of their being merely 
depositions from the blood, as urinary calculi are firom the urine ; 
while the nature of their formation, the gradual conversion of tiie 
fibrinous layers into an osseous substance, the radiation of the 
ossific matter through the fibrous clots, and their chemical com- 
position, must strongly incline us to ascribe their origin to some* 
thing more than ordinary physical or chemical laws. In his 
collected essays, Reid states §§ '^ that the formation is probably 
akin to the occasional hardening of tubercles into bony concretions, 
which is a process independent of any vascular organization of the 
tubercles themselves," and " supposes they are the result of a pro- 
cess resembling the formation of the osseous bones with the other 
parts of the body." In my essay on Phlebitis, printed in 1831, 1 ex- 
pressed the same opinion. '^ Such calculi are produced by gradual 
changes in the consolidated blood, to a cartilaginous, and i^rwards 
into an osseous substance called Phleboliies. Such changes may 
be frequently seen in its difierent stages to the osseous state, in 
cases of old aneurisms. These phlebolites have an ovoid form, are 
found of all sizes, from the head of a pin to that of a pea or bean, 
and have commonly a smooth sur&ce. The smaller ones are fonnd 
unattached to the veins, and are generally surrounded by consoli-- 
dated blood (see Fig. 8). The larger phlebolites are found in the 
splenic veins, and have more irregular surfaces than the others. 
These calculi are of a light-yellowish colour, generally mixed with 
red blood externally (see Fig. 8, J), which allows the circulation 
to proceed. They are formed of concentric layers, their specific 

* Treatise of Dis. of Arteries, p. 521. f Anatomie Pathologique, t. 2, p. 418. 

t Journal Oomp. du Diction, des Sciences Med. t. 3. 
§ Path. Anat. Trans, bj South. || Anat. Patholo. f Path. Chimrgical. 

♦* Cyclop, of Practical Medicincjf art. Veins. 

ft London Med. Chirurgical Transactions, vol. 8, p. 267. 

tt Pathological Researches, 1848, p. 395. §§ Loo. cit. p. 398. 
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gravity is near that of bone, and their hardness mcreases when 
taken out of the body and dried." ♦ 

In some cases, when coagula have filled up the veins, the blood 
does not circulate through the branch, which contracts, and often 
becomes obliterated, leaving the calculi in what is erroneously sup- 
posed to be cellular substance. In other bodies the veins are left 
impervious after attacks of phlebitis, and the circulation is carried 
on by collateral branches ; or the consolidated blood may disappear, 
and the thickened vein, now reduced much in size, allows a smaller 
stream of blood to pass through it. 

h. Changes produced an the tissue of inflamed veins as they appear 
on dissection. When a venous branch is divided across, it is slowly 
obliterated, and disappears in the surrounding cellular tissue by a pro- 
cess commencing by the vein retracting and contracting, and by more 
or less consolidated blood from the cut extremity to the next collateral 
branch which pours its blood into it, assisted by the slow absorption 
of the consolidated blood, and by the shrivelling of the vessel and 
neighbouring parts. When a wound in a vein is not healed up in the 
usual manner, by the formation of consolidated blood between its 
lips ; but, from the peculiar circumstances of increased susceptibility 
to inflammation, it becomes of importance to decide on the presence 
or absence of this state before death, from the appearances on dis- 
section. Redness of a surface, as we have already seen, although 
one of the most characteristic signs, does not alone prove that 
inflammation had been present in a part before death. This is 
particularly the case with respect to the inflammation of veins, as 
various causes before, as well as after death, produce this appear- 
ance. Thus, in some cases of great debility, and in some diseases 
of the heart producing a mechanical obstruction to the return of 
the blood, congestions are produced, giving a red appearance to the 
tissue of the vessels. Sometimes the internal surface having this 
colour depends on imbibing from the blood remaining liquid in the 
part, or from the tissue of the vein being of a softer and more 
spongy texture than natural ; or becoming so when the tissue has 
arrived at a certain stage of putrefaction. That this is the proper 
explanation of the redness of veins may be proved by removing 
pieces of these vessels belonging to difierent bodies, and filling 

* See also Pathology of the Blood and its Containing Vessels. Calcutta 
Medical Journal for 1S34, p. 20. 
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them wizh 9esi;-ii|*dd l-i»L Th^ incenial surface of some of 
these jortiiQ* cf T-riselfc 'i^ill l«r looc-l chang^ lo a red colour, 
wiule oii^rs will takr a loarer time ; bat in ^1. redness is pro- 
dooed as the si^te of paurtactivn aiirances in the tissae of the 
vessel*. 

I exan*:n-.tl. in the m:nth of Xjvembtr, the body of a plethoric 
indiridoal. hihxu ho:..rs after death, who had died of apoplexy pro- 
dacel by an organic dis^rase in the heart. The Tessels, parti- 
cularly the Teins, were gorged with liqoid blood. The coats of 
the arteries were red, esp-ecially where they toached their accom- 
pany in ;^ veins, while patches were of the natural colour. The 
internal surface of th't: veins had their natural shining appearance, and 
was of a red colour, which could not be entirely removed by washing. 
The redoess became more florid, after being exposed for some time 
to the air. In this case there was no appearance of putrefaction to 
explain the occurrence of redness, nor did it appear to be the effect 
of inflammation, as there was no change in the tissue of the vessel, 
nor of its contents, to explain it ; but it was produced by conges- 
tion. This may be distinguished from the redness of inflammation, 
by its dark chocolate colour becoming florid, when it has been ex- 
posed to the air for some time, and by its being removed in a great 
degree by washing. 

The natural shining appearance of the internal surface of the 
vein continues unaffected, and may become red from the increased 
vascularity of the neighbouring cellular tissue, in which the morbid 
changes take place. 

It is only in very acute, or protracted cases, that the internal 
tissue of large veins, when there has been no consolidation of blood, 
has an inflammatory flush on its surface. In one case of phlebitis, 
1 found the internal surface of the vena cava red and inflamed. 
Mr. Lawrence, in another, found the praecordium highly inflamed, 
and the increased redness, with patches of ecchymosis, particularly 
evident in the left cavities of the heart. In such cases the serous 
membrane was found smooth, and unchanged, the muscular sub- 
stance of the heart softened, and partially broken down ; while 
yellow pus was eff'used into the broken textures, but not collected 
into an abscess.* 

In some cases of phlebitis, the cellular tissue around and destid 

♦ Med. Chirurg. Tiansactions, vol. xv. p. 127. 
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of the inflamed vein is found thickened or infiltered with serum ; 
and in some places, often at a distance from the local disease, con- 
taining deposits of a puriform matter. In several of the fatal cases 
of phlebitis, I found the lungs and liver inflamed, and studded with 
abscesses. The arachnoid membrane was often found opaque, with 
serum under it, and a larger quantity than usual in the ventricles 
of the brain. The pleura and peritoneum were thickened and 
opacjue, with an effusion of serum into their cavities, and portions of 
pultaceous matter upon their surfaces. In other cases, the synovial 
membrane, especially of the knee-joint, was found thickened and in- 
flamed, and sometimes the articular surfaces partially ulcerated. 

The internal tissue remains for a certain time unchanged, 
when the vessel is filled up with consolidated blood ; and it is when 
the cause is acute and continued, that the redness of the cellular 
tissue, and a deposit of lymph takes place upon the internal surface 
of the vein. 

It will be necessary, therefore, before we can decide whether 
inflammation has been present during life, by the appearance on dis- 
section, to appreciate the eflects of the above causes. It will be of 
advantage to know the history of the case, to examine the vein as 
soon as possible after death, to remark if there be any consider- 
able portions of blood, and to observe the degi'ee, extent, and uni- 
formity of any redness there may be in the trunks of the veins 
leading from the part, and the changes produced on it by washing, 
and exposure to the air. Should the tissue of the vein have 
deposits upon its internal surface, be soft and easily torn, the valves 
opaque or ulcerated, or any purifonned deposits on its surface, wo 
may pronounce, without hesitation, that inflammation of the vessel 
had existed before death. 

When phlebitis has continued for some time, the consolidated blood 
becomes connected with the tissue of the vein ; this happens more 
particularly at certain parts where nature seems to make an effort to 
stop the progress of the disease, by secreting lymph into the tissue of 
the vein so as to thicken its coat€, contracting the caliber of the vessel, 
and uniting it intimately to the condensed blood. (See Figs. 1 and 3.) 
In this manner, there is a boundary formed between the healthy and 
diseased portion of the vessel. This is subject to some modifications, 
from being quickened or retarded in its progress by different indi- 
vidual circumstances. In some uncommon cases, the inflammation 
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seems to be confined longer than nsnal to the tissue of the vein 
before affecting its coDtents, the internal membrane of the vein 
becomes soft, and can be easily torn, is opaque, irregular in its sur- 
face, and contracted in its caliber, from the deposit of lymph upon 
its surface, although the structure of the tissue remains the same. 
A beautiful example of such a case is delineated in Figure •% 
where the coat of the vessel is thickened at &, lymph thrown oat at 
a, and a contraction of the caliber of the vessel, producing the 
puckered appearance represented at c. The effusion of lymph, and 
contraction of its caliber, might have obliterated the vein, had it been 
small, as sometimes happened where lymph alone seemed to form 
the boundary. This I have only seen in one instance ; and it 
must be very rare, as it can only happen when the vessel is small 
and impervious, and its tunics affected with a certain degree of 
inflammation. 

The difficulty with which the internal membrane of veins takes ou 
this form of adhesive inflammation, is the cause of the dangerous con- 
sequences which so frequently follow phlebitis. The inflammation 
has therefore more the character of the symptomatic class, which is 
diffuse, and changeable in its situation, and accompanied with less 
swelling; unless when it extends to the neighbouring celliilar 
tissue, when the symptoms are acute. If it I)e confined to the 
tissue of the vein, the disease is more chronic, the constitution 
sooner affected, and it quickly terminates in the typhoid symptoms. 

The following case is interesting, as affording a good example 
of the usual changes found in the tissue of an inflamed vein after 
death : — 

I found, in the dissecting room of La Piti^, Paris, the body of a mus- 
cular man, who had had his leg amputated some time before he died. 
All the splanchnic cavities of the body had been opened without discover- 
ing any cause for the patient's death. The veins had not been exposed, 
and expecting to find them diseased, I proceeded to examine them. On 
opening the vena cava ascendens, I found its internal sui*face of a dark 
uniform red colour, containing several portions of consolidated blood. 
Eight inches from the termination of the vein in the stump, two valves 
were situated, which appeared more opaque than natural. The internal 
membrane was irregular in its surface, and easily torn. Two other valves 
appeared to have been removed by ulceration, and only irregular semi- 
circular prominences were lefl. The internal membrane, from this point 
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to its divided extremitj, was thickened, irregular, and filled with pus* 
Its internal surface was of a light colour, and rough at different parts 
from the deposit of unadhering lymph, which, when removed, left the 
shining transparent appearance of the internal surface of the vessel. In 
such acute cases of phlebitis, the irritation of the diseased vein is conveyed 
along the tissue, and the purulent secretion from its surface passes into 
the circulation, inflaming the heart and large vessels, and one or more of 
the serous membranes, according to the predisposition of the individual. 
In such cases, on dissection, the effects of the inflammation may be traced 
to the heart and large vessels. On examining the diseased veins, portions 
of consolidated blood will be found, as in Fig. 6, not sufficient to form the 
boundary to prevent the pus from passing into the circulation ; and even 
when the consolidated blood is more complete, the irritation may lead to 
the fatal termination, as occurred in Figs. 1 and 8. 

SECTION II. 

Effects of Phlebitis upon distant parts of the body. 

We have seen that in fatal cases of phlebitis, the local acute 
symptoms diminish after some days, followed by more or less 
marked rigors, a low feverish state, with a rapid variable pulse, 
hot skin, and icteric hue of the surface, great anxiety, and prostra- 
tion of strength. In some cases the patient complains of great 
feverish anxiety, of pains in his limbs, or in particular joints ; in 
other cases, the breathing becomes laborious and hurried, the pulse 
small, rapid, and irregular, the countenance dark and unhealthy, 
with sudden swellings and effusions in joints, or in the subcutaneous 
cellular tissue, without any assignable cause, and typhoid symptoms, 
and death terminates his sufferings. 

On examining the bodies of such patients, besides the local 
appearances of phlebitis, evidence of recent acute inflammation is 
found in several internal tissues and organs. The cellular subcutane- 
ous tissue, the synovial membrane of joints, and the serous tissue of 
the head, thorax, and abdomen, with an effusion of loose coagulable 
lymph and pus, and inflammatory appearances of the liver and 
lungs, which are often studded with abscesses. These appearances 
are explained by the pus, like the blood corpuscles, being disinte- 
grated by a reduction of the inflammatory irritation which had 
caused the secretion. This may be hastened by the external appli- 
cation of iodine, by blisters, the nitrate of silver, and such like 
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irritants, over the sii pnration. Tlic pus corpuscles are thus resolved 
into their molecnhir and ilnid elemeuts, and by the law of endoe- 
mos;, romovcd fi%)m the serous or cellular substance^ in some cases 
to h'i secreted into analog- )us tissues, in other parts of the body. 



CHAPTER V. 

TREATMENT. 

Before considering the means of curing phlebitis, a few sugges- 
tions may be premised for the prevention of so dangerous a disease. 

The exciting causes should be carefully avoided, particularly in 
the case of persons and veins predisposed to such inflammation. 
Wounds, and the irritation of veins by other causes, should be 
guarded against. During operations, the effect of taking deep 
ins[)i rations, and by the application of cold and of pressure upon the 
bleeding veins, and along their course, will be found, in a large pro- 
portion of cases, suflicient to arrest venous hemorrhage, and will pre- 
clude the necessity of applying a ligature to the vessel. When this is 
indispensable, it should, as already observed, be a broad or flat one, 
and applied only with tightness sufficient to bring the sides of the 
vein together, and in such a manner as to admit of its speedy 
removal. In bleeding, the practitioner should take care that Iiis 
lancet is sharp and clean, that the wound is of the proper size, that 
the bandage is properly applied, and kept on for twelve or sixteen 
hours, for the healing of the wound, which must not be irritated 
by the movements of the arm, by the .kind of pledget employed, 
or by friction. Whenever any uneashiess is felt in the part, or 
redness appears on the lips of the wound or its neighbourhood, 
the bandage should be removed as unnecessary, and now highly 
dangerous, by increasing the tendency to phlebitis. 

Phlebitis ought always to be regarded as a local disease of the 
most dangerous nature, and the first endeavour should be, by the 
energetic employment of local remedies, to arrest constitutional 
consequences. The patient, if plethoric, may be bled from the 
opposite arm, to produce a marked effect on the system. A 
number of leeches may then be applied along the course of the 
inflamed vein, and after they have dropped off, the bleeding encou- 
raged by fomentations. When it has ceased, anodyne fomenta- 
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lions and poultices, with Goulard's lotion, should be applied to the 
inflamed part, hot or cold, according to the feeling of the patient. 
In all such cases a narrow bandage ought to be applied round the 
member above the seat of the disease, and kept wet with a cold 
evaporating lotion, which will aid powerfully, in keeping down the 
temperature of the limb. Aperients are at the same time to be 
exhibited, with repeated doses of diaphoretics, suflScient to produce 
their full effect. In two cases I found half-grain dozes of tartar- 
emetic, repeated every half hour, attended with marked benefit. 

When the member is much swollen, red, and painful, incisions 
through the inflamed cellular tissue will be found of great use in 
removing the tension, diminishing inflammation by emptying the 
vessels of the part, and giving vent to any pus that may be formed. 
Where pus has collected in the vein itself, much benefit will be 
obtained by following Surgeon Bond's method of introducing a 
director into the wound in the veins, when superficial, and with a 
probe-pointed bistoury enlarging the opening upwards — proximid.* 
In such cases it is of importance to avoid removing the consolidated 
blood, which will regulate the extent of the vein to be exposed. 
The pus is to be carefully removed from the vein, and the wound 
healed by fomentations and poultices. By this means the character 
of the dangerous inflammation is changed, and the pus being dis- 
charged, the fatal secondary symptoms, caused by the absorption of 
pus, and the extension of the irritation to internal organs, pre- 
vented. 

When considering the dangerous operations for the cure of 
varicose veins, a case will be related in which the veins were exten- 
sively inflamed, and were ireely cut into, to evacuate the pus (see 
page 353). One of the incisions into the veins was four inches 
long, and this free exit to the pus probably saved the patient's life. 
In this case poultices and fomentations were used to heal the wound. 

When the constitutional symptoms have developed themselves, 
with indications of internal inflammation and derangement of the 
liver, I found small doses of calomel of much use ; such as a sixth 
of a grain, with a little antimony and magnesia, or chalk, repeated 
every hour, so as to afiect the system. This is accomplished in a 
mild but eflScacious manner in from twelve to fifteen or twenty 
hours. 

« Medical Reports of the Madras Medical Board for 1832^ p. 271. 

2 X 
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In the typhoid, or low stage of the disease, great attention 
should be paid to airing the ward, and ditTusible stimulauts may be 
exhibited with advantage, so as to impart a preternatural energy, 
which may resist and extinguish the diseased action. 



CHAPTER VI. 

CHRONIC PHLEBITIS. 

The circulation of blood in veins is produced by the force with 
which the arterial blood is sent from the heart, assisted by the 
elasticity of the vessels, by the contractions of the neighbouring 
parts, and by the tendency towards a vacuum produced in the 
chest during expiration ; while a retrograde movement of blood in 
veins is prevented by their frequent anastomosis, by the large 
capacity of the veins over the arteries, and by the valves. But 
there are other causes which often impede the circulation in those 
branches of veins which are sometimes increased in length and size, 
such as a natural weakness, particularly as age advances, or from 
the blood moving against its own gravity. Other veins have an 
unusual quantity of blood sent to them from the pressure of dis- 
tended organs, as of the uterus, colon, &c., or from branches of 
veins being partially obstructed by their position, or exposed situa- 
tion, as of the deep veins of the leg during the action of the 
muscles in standing, around old ulcers, cancerous tumours, &c. 

As the effects of inflammation on the blood has been already 
considered, I shall confine the following remarks to the influence of 
chronic inflammation on the tissue of veins in general, and on the 
production of a varicose state of the veins. 

SECTION I. 

Effects of Chronic Inflammation on the Tissue of Veins, 

In old age the action of the heart is weaker, and the veins are 
more distended than in the young ; and this accumulation of blood 
in veins, enlarges their anastomosing branches, and this local 
irritation produces an increased vascularity and thickening of 
their tissue, until it is able to resist the further influx of blood. 
In this thickened state the vein loses its elasticity, particu- 
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larly where it is weakest, and least supported by neighbouring 
parts. This enlargement and thickening does not take place 
uniformly, but according as the influence of the blood afiects the 
part, from its position, the situation of its valves, &c., which affords 
more or less resistance to the accumulation of the blood. At one 
place the tissue of the vein becomes thickened, and is sometimes 
converted into a substance like cartilage and bone, whilst at other 
parts the coat of the vessel, from weakness, yields to the pressure 
of the blood, which, accumulating in the part, increases its length, 
gives it a tortuous, rounded figure, and where superficial, the dark 
venous blood may be seen through the skin and thin tissue of the 
vein at certain parts. 

In a more chronic form of phlebitis, the fibrous coat of the 
vein thickens ; and other stimulants besides inflammation ap- 
pear to produce this effect. M. Beclard found the femoral vein 
thickened, and its tissue containing a deposit of bone, from the 
influence of the arterial blood, as it was only at the part 
where the veins touched the arteries, that the hypertrophy was 
observed. M. Recherand* dissected a basilic vein which had had 
a communication with the artery forming a varicose aneurism, and 
had received arterial blood for eight years before. The tissue of 
the vein was thick, and of a yellowish colour, and had much the 
appearance of an artery ; while the artery which communicated with 
it was thin, and had a greyish appearance, like the veins. Mr. 
Wilsonf found the veins much thickened in a woman who died of 
puerperal fever. Such changes are not of so rare occurrence as is 
generally supposed, and in some cases of inflammation the tunics 
of the veins are much increased in thickness and density, and the 
caliber of the vessel is so reduced as not to admit the passage of 
blood through some of them. Fatty tumours are sometimes formed 
in the tissue of the vein ; this, however, is of rare occurrence. 

Chronic inflammation tends to produce hypertrophy of the 
tissue of veins, and by degrees it becomes changed into a cartila- 
ginous substance, in which deposits of bone sometimes take place, 
without any change in the internal membrane. Such cases 
most frequently happen in old persons, when there is a natural 
disposition to the formation of bone. In the Ephemerides des 

* Ilietoire des Progress Recents de la Chirurgie, p. 116 ; Larrey, Bullet, de 
la Fac. de Med., Paris, 1812. t Transactions of a Society, vol. i. p. 13-1. 
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Curieax de la Nature* a case is mentioned, in which the veins of the 
heart were ossified. The sinus of vena porta is sometimes par- 
tially ossified ; I saw a beautiful specimen of this in the maseam 
of the University at Strasburgh ;t Morgagnif found in one case 
the inferior vena cava cartilaginous and ossified; in another be 
found the renal veins in the same state. Murray observed many 
spiculi of bone in the crural, as far as the popliteal vein. Professor 
Cruveilhier§ found in the body of an old man who died firom gan- 
grene, accompanied with extensive ossifications of the arteries, the 
popliteal veins partially ossified. Dr. Macartney found the external 
saphena vein containing pieces of bone ; and I found considerable 
portions of osseous deposit in a branch of the saphena major, which 
was in a varicose state. 

SECTION II. 

Varix or Varicose Veins. 

When the inflammation of a vein is chronic, affecting particu- 
larly the tissue of the vein, it becomes dense, thick, and fibrous, 
and adheres closely to the neighbouring parts. In some cases of 
this kind, the vein has the appearance of an artery ; and when 
the disease had long existed the vein is left very irregular in its 
internal surface, from the unequal pressure of the blood distending 
the weakest parts, and often rupturing the valves, while the inter- 
stices increase in strength, and have transverse prominences, which 
I have seen forming bands like the coIumnaB carneaB of the heart. 

This varicose state of veins is a very common and often dis- 
tressing complaint, producing the morbid enlargement and thickening 
of the veins from chronic inflammation. The person's attention is 
first directed to the part by a dull, heavy pain, from the distension 
and weight of the vein, with a degree of tenderness and pain 
in particular swollen parts of the vessel. When the veins of 
the legs are afiected, the symptoms are aggravated in particular 
positions of the limb pressing on the tender part, when in a 
dependent position, and the vessels turgid with blood. As the 

* Dec. iv. an. 10, obs. 176. 
t See likewise Rujsche Thes. an. yiii. ob. 58 ct 70. 
t Kpist. 64, art. 9. See also Baillie's works by Wardrop. toI. i. p. 42. 
§ Essai BUT TAnatomie Pathologique, torn. ii. p. 70. 
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obstruction continues, the circulation becomes more difficult ; 
the veins become more extensively diseased, and the symptoms 
more aggravated. The branches of veins which are most liable to 
the disease are those of a weak, plethoric constitution, or in old 
age, particularly where the blood flows against its own gravity, 
and the valves are few, or ruptured ; where the continual action 
of muscles of progression propels an unusual quantity of blood 
to the superficial veins ; where the heart has little influence upon 
the blood, and where the vessels are imperfectly supported by 
the neighbouring parts. By such causes the quantity of blood is 
increased in particular vessels beyond their strength, and they 
become permanently enlarged, and a varicose state of the veins is 
produced. This explains their frequency in the legs of old persons, 
and in the hemorrhoidal, spermatic, and azygos veins. When they 
occur in other parts it is usually from some mechanical impediment 
to the return of the blood from the heart and lungs ; by aneurism 
of the aorta ; by an ossification of the valves of the heart ; by 
ligatures, such as garters round the leg ; by the pressure of the 
gravid uterus ; by diseases of the liver, and other abdominal viscera ; 
by prolapsis ani ; and sometimes by a weakness in the tissue of the 
vessel from injuries or causes that increase the quantity of blood in 
veins, which may act as the exciting cause of their varicose condition. 
Tn this state of enlargement and thickening, the veins are always 
most liable to inflammation ; the exciting causes of which must be 
carefully guarded against For a like reason, parts at a distance 
from the heart, where the blood returns slowly, and against its own 
gravity, are always more subject to ulceration. It is for this reason 
the inferior extremities of tall people are more subject to them, 
particularly in persons having old varicose veins ; and under such 
circumstances the ulcers are difficult to cure. For this purpose the 
limb should be kept in a horizontal position, and the diseased vein 
supported. These ulcers are indolent, and are accompanied with 
considerable pain along the varicose vein, which is increased by 
long standing, and are very distressing and difficult to cure, parti- 
cularly where they occur in a person who is obliged to stand much, 
and depends for subsistence on his own exertions. Hemorrhage 
often takes place from the rupture of the veins, and being repressed 
with difficulty, large quantities of blood may be lost without pro- 
ducing much effect on the system, in consequence of so much of 



3;"i0 DISEASES OF VEIXB. 

t]jo VCI10U8 blood in the part remaining nearly stagnant in the 
venous plexus, and in some degree out of the circulation. Id 
such patients the application of equable pressure and styptics wiU 
be suilicient to check such hemorrhage ; but in some cases more 
distressing consequences occur : A young man was admitted into 
hospital with a large oval-shaped ulcer on the dorsum of the foot, 
with a hard prominent margin, which exposed the tarsal bone. It 
had been neglected, and by walking about it was inflamed, and 
the varicose veins were tender. The patient was emaciated, 
and the lungs much affected. Soon after admission into hospital 
hemorrhage took place from the ulcer, and a considerable loss of 
blood was sustained before it was arrested, by the application of 
the actual cautery. In his weak state, the loss of blood hastened 
the fatal termination. The lungs, on dissection, were found exten- 
sively diseased ; the tarsal bones in a state of caries, and the 
ankle-joint opened. The deep-seated veins of the leg were found 
distended with consolidated blood, from the femoral downwards, 
and increased the tendency to ulceration. On dividing this con- 
solidated blood, the centre had a light colour like lymph. A 
large artery opened on the ulcer, from which the hemorrhage Lad 
proceeded. 

A varicose vein is usually slow in enlarging, and is often accom- 
panied by a numbness, heaviness, or unsettled pain in the part. 
These symptoms appear to be owing to the higher state of organi- 
zation, and the tendency to chronic inflammation of the varicose 
veins, which are the cause of their being liable to burst ; of their 
contents being consistent, of a dark colour, and in general par- 
tially converted into condensed blood. When any irritating cause is 
applied to a vein thus predisposed, phlebitis not unfrequently 
follows. This may be only in such a degree as to produce a con- 
solidation of its contents, and a swelling of the part which declines, 
when the exciting cause is diminished or removed, and the vessel 
again becomes pervious to the circulating blood. When the in- 
flammation is more chronic, the collateral branches enlarge, and the 
inflamed vessel becomes obliterated. Should the phlebitis be acute, 
its usual symptoms occur ; the vein becomes distended, accom- 
panied with a particularly painful sensation along the course of the 
vessel, which is tender to the touch. The neighbouring tissue of 
the vein, and those from which it principally arises, swell, and a 
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red blush of inflammation appears along the course of the principal 
inflamed veins. In more severe cases, when a greater number of 
small veins of the cellular tissue are afiected, an oedematous state 
of the extremity or of the member occurs, producing phlegmonous 
erysipelas, accompanied with symptoms of inflammatory fever. In 
some of these cases the consolidated blood becomes converted into 
a puriformed matter, forming an abscess which opens externally. 
In other cases the inflammatory symptoms assume a typhoid char- 
acter, and terminate fatally. 

The varicose veins are so predisposed to inflammation, that 
frequently dangerous and even fatal consequences follow the opera- 
tion employed to relieve the distressing consequences of this state 
of the vessel, by obliterating it. The kind of operation performed, 
and the precautions employed before and after it, will modify the 
event ; but, when the varicose vein is in an irritable state, a trifling 
cause will generally hasten the fatal result ; as is exemplified in 
the following case : — 

Sarah Nichol, aBt. 50, a corpulent woman of a full habit of body, and 
ruddy complexion, first observed the veins of her leg enlarged thirty 
years since, after a difficult labour, and have continued diseased since 
that time. She has experienced several attacks of inflammation, whicli 
on two occasions prevented her following the occupation of a chamber- 
maid. These attacks soon yielded to rest and mild antiphlogistic means. 
For a week before, the varicose veins had been unusually large, knotted, 
and painful ; for which leeches, lotions, and bandaging had been employed 
without much relief. 

At the time of admission there were two considerable tumours in the 
inner side of the knee, composed of numerous convolutions of the vein ; 
connected, and surrounded by a large mass of indurated cellular texture, 
which had an (edematous feel. The trunk of the vein could be felt under 
the skin enlarged and indurated, for five inches above and below the 
tumours. A slight blush of red was particularly observable on the skin 
covering the diseased vessels, more especially over the two tumours, which 
were acutely painful, so that moving the limb, or bearing upon it, caused 
great sufiering. The pulse was small and frequent ; skin hot ; tongue 
white ; bowels constipated, and appetite bad. Twenty leeches were 
ordered to the leg, and a purgative prescribed. 

The pain, redness, and swelling of the varicose tumours, with general 
feverishuess unfortunately led to a suspicion that matter might have 
formed, a small puncture was therefore made into one of them ; but only 
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a few drops of blood flowed out. The leeches were repeated the next 
day, with considerable relief to the local and general symptoms. The 
following day there was a severe rigor, with exacerbation of the ioflam- 
matory fever. 

The symptoms continued with frequent shivering fits, irritabilitj, and 
quick pulse, for the next six days ; although the most active antiphlo- 
gistic treatment was employed. On the eleventh day, her face was pale 
and anxious, she lay prostrate in bed, the fits recurred more frequently, 
and the restlessness and irritability increased. The pulse was small, 
weak, and 1 28 ; bowels frequently moved — stools black and foedd. In 
this state she was bled to fourteen ounces, and during the operation the 
pulse rose, which was followed by a quiet sleep. When she awoke all the 
symptoms were found mitigated. She continued better the three following 
days, but was annoyed with sickness and frequent retching. On the 
fourth day she appeared more depressed; the shivering, sickness, vomiting, 
and restlessness increased. A thin bloody fiuid proceeded from the wound 
in the vein ; which was neither so swelled nor so painful as before the 
operation. The veins above the knee were still swollen, but less sensible 
than before ; but below this part the phlebitis seemed advancing, from 
the distension and pain of the anastomosing veins on the anterior part of 
the leg, where there was a painful swelling, particularly evident in the 
calf of the leg. The foot was (edematous. The painful swelling of the 
leg increased, and the abdomen was distended with fiatus. These acute 
symptoms were followed by those of great debility, when her sufiferings 
diminished. Her countenance became pale and ghastly, she lay pros- 
trate in bed, and was at times delirious. Pulse small, weak, and 114 ; 
skin occasionally moist and clammy ; tongue, first white, and afterwards 
brown and dry. Her stomach was particularly disturbed; felt great 
thirst, and almost constant nausea and vomiting. She had frequent 
shivering fits. From the puncture made in the vein, there continued a 
tolerably free discharge of a thin bloody fiuid. As the disease advanced, 
the redness and sensibility of the inflamed veins diminished, the abdomen 
became more distended, and the legs more o&dematous. These symptoms 
increased, and she died on the 25th October. 

On dissection the coats of the varicose veins were thickened and har- 
dened, and a similar change had occurred in the surrounding cellular 
texture, which firmly adhered to them. The internal membrane of the 
varicose veins was converted into an irregular surface, and red colour, 
which was more vivid as we approached the wound, where pus was 
found. The varicose veins of the leg were filled with condensed blood, 
which adhered intimately to the internal membrane, and at difierent 
parts contained pus, leaving only a small external portion, forming what 



VARICOSE VEINS. 353 

b called a false membrane, to the middle of the thigh, where the vessel 
was filled with pus, until the vein entered the femoral trunk. The pro- 
funda vein was inflamed, thickened, and filled up with adherent con- 
densed blood. The femoral vein contained also a large portion, which 
extended from the entrance of the saphena to beyond the termination of 
the profunda ; below this point it was found completely filled with thin 
pus, and its internal sur^ce was covered with an irregular yellowish 
membrane to the knee-joint, where it had been unfortunately divided. 
The vena cava to the heart was of a dark, dull red, or mahogany colour — 
the right side of the heart and the pulmonary artery were of a deeper 
hue ; whilst the left was of a more florid colour. The aorta, near its 
origin, presented a deep scarlet colour, which was not changed by wash- 
ing, although it disappeared by maceration. The abdomen was almost 
completely filled up by the colon, which was distended with air to an 
immense size. The uterus contained some tubercles. The other viscera 
of the abdomen and thorax appeared healthy. The head was not 
examined. 

The next case affords an interesting example of the impunity 
with which an inflamed vein may be freely opened, when in the 
second, or suppurative stage. 

A young woman of a weak habit of body was admitted into the 
Hospital of St. Louis, Paris, on account of an indolent ulcer in the leg, 
produced by some varicose veins having become inflamed from walking. 
When admitted there was found an exquisitely painful swelling along the 
course of the vein a little below the middle of the outside of the leg, and 
along the superior part of its internal side. These swelled portions had 
an erysipelatous blush, and the inflammation was accompanied with con- 
siderable S3rmptomatic fever. Three days af^er admission M. Richerand 
felt matter, and made an incision four inches long, below and towards 
the internal side of the joint ; when a considerable quantity of thick pus 
was discharged, mixed with blood, from the vessels divided by the inci- 
sion. Another was made on the external side of the leg, and the same 
mixture of blood and matter was evacuated. When the thigh was 
examined, a red streak was found extending along the course of the 
saphena vein, which was hard, and painful. Several days afler the 
first abscesses were opened, another was discovered at the upper and 
inner part of the knee, and pus was discharged. Low diet, poultices, 
iSbc, were continued, and she slowly recovered. The varicose ulcer 
healed, and the venous circulation was carried on by anastomosing 
branches. 
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This is an important case, as it proves the advantages of 
slitting up veins when suppurating ; and forms a contrast to the 
following: — 

A strong healthj man named Perron, aged 39 years, was admitted 
into hospital on the 10th January, on account of a diseased knee-joint. 
He had a number of varicose veins on one of his legs, which he was 
recommended to have cured whilst he remained in hospital. For a con- 
siderable time he would not consent to an operation, as he had never 
suffered any inconvenience from them ; but the surgeon insisted on the 
importance of having them cured before they formed ulcers or the like, 
which would incapacitate him from work. Such reasoning at length pre- 
vailed, and the following operation was performed : — 

Immediately below the inner side of the knee an incision was made 
two inches long in the direction of the principal trunk of the saphena 
major. The vein was then slit open to the same distance ; and it was 
allowed to bleed until nearly two pounds were lost. Lint was placed 
between its edges, a compress over both extremities of the exposed vessel, 
and the whole secured by a roller. The wound suppurated freely, and 
twelve days after the operation it had nearly healed up without the 
occurrence of one untoward symptom ; but in the evening of that day he 
complained of the bandage being too tight, and when the dressing was 
removed, a slight blush of inflammation appeared round the wound 
made in the vein. Soon after he had a long and severe shivering fit, 
followed by heat of skin, thirst, loss of appetite, and great anxiety. 
The following day, the 27th Januaiy, he remained in much the same 
state. A dose of castor oil and an acidulated drink were prescribed. 

28th. — Last evening the fever increased, and during the night he was 
delirious. He had several stools, and now appears very weak and 
anxious. Tlie leg continues swelled and painful, and numerous large 
tortuous veins are seen ramifying upon the leg, which is very hot. The 
saphena m^or was divided above the middle of the thigh, and the blood 
was allowed to flow for some time. 

29th. — Complains much of severe though vague pain in the leg and 
arm, of the same side, although nothing unnatural could be detected 
externally. Says he is better, and the division of the vein, with bleed- 
ing, seem to have mitigated somewhat the severity of the symptoms. 
He complains of thirst ; has no appetite ; his tongue is white, and very 
dry, with a disagreeable taste in his mouth— diarrhoea — pulse small, and 
114. The foot and leg of the side operated on is more distended. 

30th. — Tlie weakness increases, and his face is becoming hippocratic 
and anxious. The left leg is infiltered, and a red streak follows the 
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course of the saphena veins, which are distended, and verj painful as far 
ns Poupart's ligament. The left arm continues likewise infiltered and 
painful. 

31st. — Continued sinking, and died during the night. 

On dissection, the wound made in the vein (at a, fig. 2) was externallj 
of a dark red colour, and nearly cicatrised. Above this point (at b) the 
vein was open, and discharged a sanious kind of fluid. The course of the 
saphena vein was indicated by a red streak, which gradually disappeared 
as it approached Pou part's ligament. This redness proceeded from the 
cellular substance encircling the vein being of the same colour, which 
appeared to be caused by the increased vascularity of the part, and to a 
change in the quality of the blood and tunics of the veins. The sub- 
cutaneous veins of the leg, excepting the saphena major, were filled with 
dark semiliquid blood, which gave them a distended and blue appear- 
ance. These tortuous veins formed by their convolutions several tumours, 
which were particularly evident near the inner side of the knee-joint, 
above which they terminated in a large trunk. This was distended with 
consolidated blood (as at c) ; on removing which, the veins were found 
forming numerous tortuous cavities intersected by tendinous - looking 
bands, which extended from one part of the internal surface of the vein 
to another, to strengthen it. In some places bundles of fibrous digitations 
were found, and at others the tissue appeared thick and hardened. 
Where one of these veins made a turn on itself, the angle of the vessel 
was condensed, and an ossific deposit was found. 

The cellular substance and vein was converted into a dense mass, of a 
dark red colour (at a), where the vein had been opened during life. For 
two inches it was completely obliterated ; and above this part, the tissue 
of the saphena major was thickened and vascular, and filled with a reddish 
sero-purulent fiuid. The vein was in this state for several inches above 
the obliterated part, where it was found to end in an imperfect condensa- 
tion of blood. Several collateral branches terminating in the diseased 
trunk were found inflamed, and filled with sero-purulent fluid. 

The cartilages of the knee-joint were partially absorbed, the synovial 
membrane thickened and diseased, and the cavity contained several ounces 
of pus. 

The right side of the heart was filled with firmly adhering coagula of 
blood, and the internal membrane was unusually red, which was parti- 
cularly evident when compared with the pale colour of the internal mem- 
brane of the left. 

Some serum was found under the dura mater, and a gelatinous matter 
between the arachnoid and pia mater. The substance of the brain was 
firm, but moi*e vascular than when in a healthy state. 
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In the typhoid, or low stage of the disease, great altentioD 
should be paid to airing the ward, and difTusible BtimuIiUits may be 
exhibited with advantage, so as to impart a preternatural energy, 
which may resist and extinguish the diseased fiction. 



CHAPTER VI. 

CHRONIC PHLEBITIS. 

The circulation of blood in veins is produced by the force with 
which the arterial blood is sent from the heart, assisted by the 
elasticity of the vessels, by the contractions of the neighbouring 
parts, and by the tendency towards a vacuum produced in the 
chest during expiration ; while a retrograde movement of blood in 
veins is prevented by their frequent anastomosis, by the large 
capacity of the veins over the arteries, and by the valves. But 
there are other causes which often impede the circulation in those 
branches of veins which are sometimes increased in length and size, 
such as a natural weakness, particularly as age advances, or from 
the blood moving against its own gravity. Other veins have an 
unusual quantity of blood sent to them from the pressure of dis- 
tended organs, as of the uterus, colon, &c., or from branches of 
veins being partially obstructed by their position, or exposed situa- 
tion, as of the deep veins of the leg during the action of the 
muscles in standing, around old ulcers, cancerous tumours, &c. 

As the effects of inflammation on the blood has been already 
considered, I shall confine the following remarks to the influence of 
chronic inflammation on the tissue of veins in general, and on the 
production of a varicose state of the veins. 

SECTION I. 

Effects of Chronic Inflammation on the Tissue of Veins. 

In old age the action of the heart is weaker, and the veins are 
more distended than in the young ; and this accumulation of blood 
in veins, enlarges their anastomosing branches, and this local 
irritation produces an increased vascularity and thickening of 
their tissue, until it is able to resist the further influx of blood. 
In this thickened state the vein loses its elasticity, particu- 



CHRONIC PHLEBITIS. 347 

larly where it is weakest, and least supported by neighbouring 
parts. This enlargement and thickening does not take place 
uniformly, but according as the influence of the blood affects the 
part, from its position, the situation of its valves, &c., which affords 
more or less resistance to the accumulation of the blood. At one 
place the tissue of the vein becomes thickened, and is sometimes 
converted into a substance Hke cartilage and bone, whilst at other 
parts the coat of the vessel, from weakness, yields to the pressure 
of the blood, which, accumulating in the part, increases its length, 
gives it a tortuous, rounded figure, and where superficial, the dark 
venous blood may be seen through the skin and thin tissue of the 
vein at certain parts. 

In a more chronic form of phlebitis, the fibrous coat of the 
vein thickens ; and other stimulants besides inflammation ap- 
pear to produce this effect. M. Beclard found the femoral vein 
thickened, and its tissue containing a deposit of bone, from the 
influence of the arterial blood, as it was only at the part 
where the veins touched the arteries, that the hypertrophy was 
observed. M. Recherand* dissected a basilic vein which had had 
a communication with the artery forming a varicose aneurism, and 
had received arterial blood for eight years before. The tissue of 
the vein was thick, and of a yellowish colour, and had much the 
appearance of an artery ; while the artery which communicated with 
it was thin, and had a greyish appearance, like the veins. Mr. 
Wilsonf found the veins much thickened in a woman who died of 
puerperal fever. Such changes are not of so rare occurrence as is 
generally supposed, and in some cases of inflammation the tunics 
of the veins are much increased in thickness and density, and the 
caliber of the vessel is so reduced as not to admit the passage of 
blood through some of them. Fatty tumours are sometimes formed 
in the tissue of the vein ; this, however, is of rare occurrence. 

Chronic inflammation tends to produce hyjKjrtrophy of the 
tissue of veins, and by degrees it becomes changed into a cartila- 
ginous substance, in which deposits of bone sometimes take place, 
without any change in the internal membrane. Such cases 
most frequently happen in old persons, when there is a natural 
disposition to the formation of bone. In the Ephemerides des 

* nistoire des Progress Recents de la Chirurgie, p. 116 ; Larrcy, Bullet de 
la Fac. de Med., Paris, 1812. t Transactions of a Society, vol. i. p. 134. 
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part. After the operation, pressure was made over the wound, to 
prevent hemorrhage, and to insure its obliteration, while it dimi- 
nished the danger of phlebitis.* M. Lesfranc made an incision over 
the varicose vein, dissected it from its cellular substance, and removed 
three inches; the wound was brought together, and compresses 
were placed over the vein above and below the wound. His 
pupil. Dr. Amblard, has given the result of this method of operating, 
and among others the following instructive case : — 

A female was admitted into La Pitie, who had been afflicted wiUi 
an ulcer in the leg for three months, from several varicose veins, for the 
removal of which, the two saphena veins were divided on the 1 7th Septem- 
ber, and to prevent phlebitis, the limb was compressed above and below 
the wound. No bad symptoms appeared for four days after the operation, 
in which time the ulcer had diminished ; but on the fifth day, the internal 
saphena vein was found swelled, by a *' coagulum of blood.*' On the 
eighth day hemorrhage occurred from the wound, and pain was felt along 
the inner side of the thigh. On the ninth day the patient had no appe- 
tite, her tongue was red, and she had great pain in the limb. These 
symptoms were much increased by an imprudence in diet, followed by 
typhoid symptoms, which proved fatal on the twelfth day after the opera- 
tion. On dissection, redness extended along the course of the saphena 
veins, which were thickened, and pus was found in the pelvic veins. The 
stomach was red, and the vessels of the brain engorged. 

Dr. Amblard has related another fatal case.f 

Other surgeons recommend passing needles under varicose vessels, 
and then twisting a ligature round their projecting extremities, so as 
to obliterate the vessel without opening it. Mr. Philips proposes 
to produce the irritation by transfixing the vessels by sewing 
needles, and assisting their action by galvanism ; which has the 
twofold disadvantage of producing phlebitis, and also preventing the 
consolidation of the blood by which the obliteration of the vessel is 
obtained. Mr. Mayo recommends an eschar with caustic over the 
vein, at a sound part of its course above the varix; and thus 
excite such i^iflammation in the vessel as might be sufiScient to 
occasion obliteration of its cavity " by the eflfusion of lymph." 
Mr. Skey of St. Bartholomew's Hospital, has related several cases 

"* Med. and Chirurgical Transacts, vol. vii. p. 195. 
f Theses dc r£cole de Medecin, Paris. 
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in the Lancet, in which each an operation was followed with 
success. 

Still, there is always a degree of danger attending these opera- 
tions ; even when the patient has been carefully prepared by strict 
attention to rest, and to diet and regimen, sometime before and after 
the operation, and the relief that is obtained is rather temporary than 
permanent. This is easily understood, from the principal vein of 
the limb being obstructed, and the smaller branches being engorged, 
and incapable of sending the blood forward, until the irritation has 
thickened their coats, and enlarged and deformed them where they 
are weakest. I examined a patient who had been operated on for 
a varicose ulc^r of the leg two years before. The old ulcer had 
broken out again at the old place, and was surrounded by large tor- 
tuous branches of veins, and the patient was in a much worse state 
than he was before the operation. 

For these important reasons, and as the result of experience, 
and of a consideration of the cases on record, the wounding, apply- 
ing ligatures, or other irritants to varicose veins, must be considered 
as not justifiable. The individual may be in much distress on 
account of an ulcer in the leg, kept up by a varicose state of the 
veins, and cured by their removal ; still, the surgeon is not entitled 
to perform a dangerous operation for a temporary period of relief, 
to be followed by an aggravation of the symptoms, and become 
predisposed to apoplexy, and other internal organic diseases, by the 
closure of large venous trunks. 

Should such an operation be performed when the varicose veins 
are very troublesome, the smaller veins should always be operated 
on, as less liable to inflammation ; and if a ligature is to be applied, 
it should be a broad flat one, and it should be removed a few hours 
after the operation, when the necessary consolidation of blood has 
been produced. As this is the eflect required, it will be more 
readily done by pressure below, and external irritation upon the 
vessel, to consolidate its contents, which will prevent a dangerous 
degree of inflammation in the vein. 

At the same time, I am of opinion that the surgeon should be 
satisfied with a palliative method of treatment for varicose veins, 
which should consist in guarding against the predisposing causes 
of varicose veins, and avoiding the exciting causes, particularly 
a plethoric state of the constitution, costiveness, and ligatures 



360 DISEASES OF VEINS. 

round the limbs, and other causes retarding the return of the 
blood. 

The veins must be supported by methodical pressure over the 
whole limb, by means of a laced stocking, a well-applied elastic 
bandage, or strappings and bandages, so as to produce local com- 
pression ; and when the varicose veins are accompanied with heat 
and irritation, the horizontal position of the limb, leeches, and cold 
astringent lotions covered with oil-silk, will increase the effects of 
the gentle pressure. "It seems to me," writes the experienced 
Mr. Syme, " the most judicious course in treating varix is to be 
satisfied with remedying its bad consequences, and using means to 
prevent their recurrence."* When numerous veins of a limb are 
affected, or when there is considerable irritation, it is thus to be 
subdued in the ordinary way, and the application of a weak solution 
of the nitrate of silver, covered with oiled skin, will be of great use, 
by soothing the veins, and strengthening the skin of the part ; and 
a solution of collodian to strengthen and support the weak veins, 
and palliate troublesome symptoms. 

The existence of varicose ulcers require the same plan of treat- 
ment, with cold-water dressings, or the application of the black 
wash, to the ulcer. The methodical employment of adhesive straps 
will often be of use, and, with the horizontal position, graduated 
pressure of the limb, and a cooling regimen, will remove the dis- 
agreeable symptoms, and enable the patient to return to his usual 
occupation. 

The veins round the rectum are in the position that render them 
liable to enlarge and become diseased, forming piles ; and when 
they are external and painful, I have found the application of 
strong nitric acid of much use, by stopping hemorrhage, and by 
producing a salutary influence upon the diseased vessels. 

Ulceration of the coats of veins. — Phlebitis may terminate in 
ulceration of its tissue, which may commence from its proper tissue, 
or extend from the neighbouring parts. 

a. In the former variety, when the cause of inflammation in 
veins is chronic, and the situation favourable for the more gra- 
dual progress of its effects, the coats of the vein become softened, 
thin, and weak ; and the valves and internal surface of the heart 
are frequently found to contain superficial ulcers. In such cases 

* Principles of Surgery, p. 122. 
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the substance round these ulcers is softened, and in part absorbed. 
This is a state similar to that of arteries, in which it produces 
a certain degree of inflammation, and terminates in aneurismal 
enlargements ; but as the blood in the vein is propelled with 
little force, it tends only to promote absorption, and the vein is 
perforated at one or more points by ulcerations, which is followed 
by an effusion of blood into the surrounding cellular membrane. 
Portal* found the pericardium of a woman brought to the dissect- 
ing-room filled with blood. On examining the blood-vessels a 
portion of the vena cava within the pericardium was found irregular, 
and its internal surface ulcerated, and very thin at several points. 
At one of these weak parts a rupture had taken place. There 
are many similar casesf on record of ulceration, and rupture of 
the vena cava,} both in the pericardium and without it The 
inferior vena cava (2) is more frequently ulcerated than the 
superior; while the pulmonary veins (3), and the smaller internal 
veins, are rarely ulcerated and ruptured. There are cases on 
record in which the coronary veins (4) ; the azygos (5) ; and 
intercostal (6) ; the subclavian (7) ; the vena porta (8) ; and 
the splenic (9) veins have been found ulcerated, and their con* 
tents effused. 

b. Ulceration more rarely extends from the neighbouring parts 
to veins ; as it is a law of the animal economy that parts threatened 
with ulceration are strengthened by granulations, and the tissue of 
veins ulcerate very slowly, and resist the entrance of extraneous 
matter into the circulation. Even when the person is weakened 

* Anatomie Medicale, t. iii. p. 354. 

t See Lauren tiu8 opera rarior, t. i., p. bbj Venetice, 1739. BillinuB do 
morby pect., &c. 

X Sometimes those diseases of yeins form bloody tumours, which include 
other parts in the disease ; and not unfrequentlj the neighbouring bones are 
softened, and in a pulpy state. In such cases amputation is generallj neces- 
sary. See Med. Obs. and Inquiries, y. 3, p. 176. 

(2) See cases related by De Haen, Herlungs methode, b. iy. s. 10, p. 391. 
Rolandus £nch, Anatomie, b. iL c. 27. Gasserus Bonetius, L c. lib. 215, obs. 3. 
Anatus Lusitanus, Histor. Uniy., b. iy. c 9. Bartholimus Muse. Natur. Curos 
dec. 1 an. 1 obs. 101. Andrius Lurantius Histor., anat. b. ix. p. 360-8, &c. &c. 

(3) Morgagni Mimdilla soc. Italiana, y. zii. p. 4, &c. (4) Bertin traits dei 
Maladies du coeur, p. 49. (5) Morgagni Epist. 26, § 29. (6) Portal, 1. c. 
(7) Portal, L c. (b) Bechat Anat. Gen., § 3, p. 355. (9) Morgagni Ep. 
53, § 36. 

2 B 
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by the ravages of sloughing phagedsana, and hospital gangrene, in 
which the ulceration advauccB rapidly, dissecting muscles, and lay- 
ing vessels bare, large vessels are often found passing over the 
surface of the ulcer unopened, and strengthened by a covering of 
minute granulations. 

In smaller veins, the inflammation of the parts which accom- 
panies ulceration, produces a consolidation in the small, and a 
secretion of lymph upon the external surface of the neighbouring 
vessels, which forms a barrier to the progress of the ulceration. 
The ulceration of the fauces, afler scarlatina in children, some- 
times extends to large veins, and may prove fatal* In the case 
of a large cancerous ulceration of the mamma, extending to the 
axilla, I found the axillary vein had thus been filled by consoU- 
dated blood, which had been slowly removed, and the vessel 
contracted and obliterated in the progress of the disease. C!ol- 
lateral branches, in this case, had carried on the circulation. 
Ulcers of the extremities, and of the intestines in weak persons, 
are not unfrequently accompanied with distressing and even fatal 
hemorrhage. Dr. Hennen relates the case of a soldier who was 
wounded by a musket ball in the face, and died ten days after- 
wards from hemorrhage, caused by a very minute fragment of the 
Ball being lodged near the sinus of the left jugular vein, which 
inflamed the part, followed by an ulceration of the vessel, from 
which the blood proceeded.! Foul ulcers, in weak constitutions, 
may advance without much inflammation, and terminate in ulcera- 
tion and hemorrhage. The most frequent examples of such 
hemorrhage occur in ulcers of the leg, produced by a varicose state 
of the veins of the part, when the weakness of the system, the slow 
manner in which the ulcer advances, and the little accompanying 
inflammation, prevents the formation of condensed blood. Mr. 
Listen has recorded the case of a female of dissipated habits, and 
of a scrofulous tempereunent, in whom an abscess formed a little 
below the middle of the neck, which terminated in an ulcer, from 
which a slight bleeding proceeded, followed by repeated hemorrhage, 
under which she sank. On examination after death, the ulcer in 
the neck was found to have extended to the jugular vein, which 

* Med. Chirurg. Trans., v. 26. 
t Principles of Military Surgery, 2d ed., p. 891. 
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had produced the fatal hemorrhage.* In a case of extensive ulcera- 
tion, M. Cruveilhier found the femoral vein, under Poupart's liga- 
ment, perforated with holes, and containing a quantity of pus of a 
reddish and viscid nature, like that of the contiguous abscess. 
From the crural arch to where the saphena enters, the vein was 
three times the size of the artery, and its tissue thick and dense. 



CHAPTER VII. 

RUPTURE OF VEINS. 

The rupture of veins may take place when their tissue is softened 
and weakened by inflammation, on any sudden movement or accu^ 
mulation of blood in the part,t particularly in old age, and when 
the system is weak. It is for these reasons hemorrhage so fre- 
quently takes place in a varicose state of the veins, when there has 
been a long accumulation of blood, and from its being out of the 
direct line of the circulation, considerable losses may take place 
without producing that debility that would be caused by such an 
evacuation from a healthy vein. In other cases the rupture takes 
place by the forcible interruption of the circulation in the place 
while riding, during cramps, convulsions, &c. &c. Morgagni, 
Ferrus, Bertin, &c., have related cases of such ruptures in veins. 
On examination, the rupture is generally found to take place where 
there is a reflection of the serous membrane, which, \mug unelastic, 
and closer united to the vessel than elsewhere, prevents the yield- 
ing of the vessel, and a rupture is the consequence. 

Should a part of the body be struck against a hard substance, 
pain is felt at the time ; and if near a joint, it becomes swollen, of 
a dark colour, with stiffness and pain on motion. These symptoms 
gradually go off without the employment of any remedies. In 
such a case the concussion which the part receives ruptures some 
of the blood vessels, particularly veins, which discharge blood into 
the surrounding cellular tissue, and produces the swelling. This 
is increased by the determination of blood which takes place to the 
injured part, and the effusion of a gelatinous matter around the 

* Liston*s Surgery, p. 189. 
t Doubleday, Med. Obs. and Inq., yol. y. p. 144 ; Portal, 1. c. 354. 
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part. The inflammation thus produced causes the pain, which is 
increased on motion. If the injury has been great, the inflamma- 
tion passes on to suppuration, and a quantity of lymph is deposited 
upon the coagula of blood, from the increased yascularity of the 
part. From this irregular surface pus is secreted ; and as the cairity 
increases in size, its surface becomes smooth, from the layer of 
lymph which covers it, and from a regular sac, much less vascular 
than in the primary stage. 

Veins are sometimes ruptured by the action of powerfiil muscles ; 
those of the extremities are most exposed to it, as these vessels are 
always distended with blood, and have fewer anastomosing branches. 
In the sixth number of the London Medical Repository there is a 
case related in which the internal iliac vein was ruptured daring 
parturition. Experience has led me to suppose that purpura 
hemorrhagica and scorbutis consists in an inflammation, and conse- 
quent softening of the tissue of vessels from the nature of the indi- 
vidual constitution, or want of proper nourishment In such cases 
frequent effusions of blood take place, and constitute one of the 
most characteristic symptoms of the disease. 

External violence is a frequent cause of the rupture of veins. 
This is most frequently seen in such parts of the body as have 
much cellular substance, as round the eye, &c. These cases are of 
slight consequence, as the extravasated blood is rapidly absorbed 
without being followed by any bad consequences ; but, when the 
vein is large, and effusion considerable, they become troublesome, 
and even dangerous. Mr. Ogh examined the body of a female 
who died in consequence of some blows she had received in the 
last month of pregnancy, and found the internal iliac vein ruptured, 
which appeared to have been the direct cause of her death.* Such 
cases, however, are rare ; sometimes a more frequent rupture of 
large veins, and a considerable effusion of blood, follow injuries of 
the extremities, &c., which is of consequence to distinguish when 
the medical attendant sees the case, as limbs are frequently removed 
unnecessarily from supposing that such effusions come from the 
ruptured trunks of arteries. Many such examples might be cited ; 
but it will be sufficient to relate the two following cases — ^the first 
is by Mr. Else : — t 

* Merriman on Difficult Parturition, p. 1 16. 
t Med. Obs. and Inquiries, ▼. iiL p. 169. 
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A man, aged 25, felt a cramp in his leg while raising a considerable 
weight. A tumour formed, and some time aflerwards it was opened, and 
a large quantity of fluid and coagulated blood discharged. As it was 
considered to be a case of popliteal aneurism, the limb was amputated ; 
and, on dissection, the arteries were found healthj throughout. The 
tumour was connected with the rupture of a large vein, which had an 
irregular torn edge, and situated immediately above a pair of valves. 
Some individuals seem to have a peculiar predisposition to such hemor- 
rhages even when in good health. The following is an example of this 
kind : — 

Henry Gonnel, a healthy porter, 45 years of age, *< sprained" his left 
leg eight years ago, in descending from the top of a stage coach. Next 
day the leg was of a black colour, very much swollen, hard, and so pain- 
ful that he could not stand. He sent for a surgeon, who ordered leeches 
and poultices, rest, abstinence, &c. In about three weeks after he could 
walk about. Since that time the leg has continued weaker, and of a 
yellowish colour. 

Three weeks ago, while walking in a dark night, he fell, but did not 
suppose himself hurt, and walked some distance afler the accident. The 
following day he went about as usual until the afternoon, when he felt 
the leg swollen and painful. These symptoms increased so much during 
the night, that he went next morning to the Aldergate Street Dispen- 
sary, where it was treated as an inflammatory affection by topical and 
general antiphlogistic means. Afler continuing a fortnight under this 
plan of treatment, and not finding himself better, he applied and was ad- 
mitted into hospital the 8th January. 

The leg was of a dark red colour, much swollen, and very hard firom 
the knee to the ankle joint. He complained of severe pain in the leg, 
which increased by the exertion of being brought to the hospital. The 
pulse was natural, and 74. From the nature of the accident, its simi- 
larity to the former hurt of the leg, and the gradual development of the 
symptoms, I supposed it to be a case of a large effusion of blood, followed 
by inflammation ; and this conjecture was strengthened by a feeling of 
deep-seated fluctuation under the knee-joint. To remove the great ten- 
sion of the leg, and mitigate his sufferings, I made an incision into the 
part, which was followed by a gush of blood, in part coagulated. Afler 
allowing the evacuation of a considerable quantity, a large cavity could 
be felt in the calf of the leg. A tourniquet was applied, and one of the 
surgeons of the hospital sent for, who considered the effusion of blood to 
have proceeded from the rupture of one of the large arteries of the leg, 
and proposed amputation, as it would have been impossible to have 
secured an artery so deeply situated when the leg was in such a swollen 
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state from inflammiition, and effusion of so much blood. The man would 
not submit to the operation until he had consulted his friends, and on 
that account it was deferred. 

January 10th. — Still persisted in refusing to allow the leg to be ampu- 
tated, as he had not seen his friends. As the tension and swelling was 
diminished, and the pulsation of the tibial arteries could be faintlj distin- 
guished, the wound was enlarged, and it was found that the large mass 
of coagulum was situated under the integuments. On cleaning the large 
surface with cold water, no bleeding followed, the wound was brought 
together, and cold cloths were constantly applied. Several slight Ueed- 
ings took place, seemingly from the small arteries divided in enlarging 
the wound. This slowly healed '^ by granulations," and he was dis- 
charged a month afler admission ; but the leg was weak and subject to 
oedematous swelling after walking. 

The saphena external vein, near its juncture with the popliteal, seemed 
to have been ruptured in this case. When the vein is smaller than in 
the present example, and the swelling increases slowly, a sac is formed, 
which enlarges on taking exercise, and again diminishes when the person 
is at rest. Mr. Else* found, on dissection, that a tumour of this kind in 
the neck was connected with the basilar vein, and bad remained sta- 
tionary for four years. 

Sudden impediments to the return of. the blood by the veins 
produces the same effect as sudden changes from heat to cold; 
which sometimes causes fatal internal hemorrhage, from the blood 
being suddenly accumulated in the right side of the heart and vena 
cava, from the cold contracting the cutaneous vessels, and from the 
long inspiration which is taken at the moment. The case observed 
by Helwin, as related in Haller's Physiology ,t is a good example 
of the fatal consequences of suddenly immersing the body, when 
heated, into a cold bath. On dissection, an effusion of blood was 
found in the pericardium, from the rupture of the superior vena 
cava. Another example of the same kind is related by Portal. 

Veins are sometimes ruptured from the position in which they 
are placed retarding the blood in its source. A familiar example 
of such a hemorrhage is seen in epistaxis produced by stooping. It 
is on this account, likewise, that when old ulcers occur in debili- 
tated constitutions, they affect most commonly the inferior extre- 
mities, where the blood flows against its own gravity, and where 

* Loc. cit. t T. i. p. 129. 
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they are more subject to iDflammation, as has been already ex- 
plained. It is for the same reason that old ulcers are often 
surrounded with a dark-coloured halo, from the veins being gorged 
with blood, and from their tendency to become inflamed, they are 
apt to be ruptured, forming bloody tumours under the skin. The 
frequent rupture of internal vessels in the concrete oedema of 
infants proceeds from the congestion in the veins, in the thorax, 
and, still oftener, in the head, where the veins are unsupported, 
and the effusion soon proves fatal. The same is frequently Uie 
case when the head has been struck, and in the softening from in- 
flammation of the brain, and the consolidation of blood in the 
capillaries, producing congestion and rupture of one or more 
vessels. 

In some cases the sudden retardation of blood in a vein which 
is in a weak state, is followed by a rupture, without any disease 
being apparent in the vessel. The following appears to have 
l)een an example of this kind :— • 

Mr. Hay of Leeds relates the case of a child who suddenly screamed 
out in consequence of a fright, from which she did not recover for some 
time. Nothing particular was remarked for a fortnight afterwards, when 
the maid, in washing the child, observed a small tumour above the left 
clavicle, which was of a dark colour, on any violent emotion. It increased 
rapidly, and when Mr. Hay saw her it was about the size of a pigeon's 
egg, situated on the course of the external jugular vein. It felt soft, 
which led him to suppose it was a varicose vein, and in the course of a 
fortnight the tumour enlarged to four times its former size, and then 
reached from the angle of the jaw to below the clavicle. It was punc- 
tured with a couching needle, and about a quarter of an ounce of dark- 
coloured blood flowed out. The following day a small quantity more 
was removed after another puncture. Two days after a third puncture 
was made, after which the tumour became small. In the course of a 
week it was found again increased, and on another puncture being madei 
a quantity of liquid blood flowed out. From this time the tumour gra- 
dually lessened, and disappeared altogether. 

Rupture of veins may take place from hardening, ossification, or 
vegetations of the valves of the heart, with contraction of their 
openings, particularly of the left side of the heart ; or from obstruc- 
tions in the large arteries, as in the case related by Bertin of the 
contraction in the descending aorta, in which death occurred on 
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the rupture of the right auricle, and afterwards the coronary Ycin, 
and effusion of blood into the pericardium.^ In these cases oedema 
takes place from sudden emotions of the mind, or violent exertions 
of the body. 

The same ruptures of veins may occur from the softening of the 
tissue by inflammation. 

The veins of the head are often ruptured by external violence ; 
particularly those of the external surface of the brain. Such acci- 
dents are usually accompanied with spasm, or coma, partial para- 
lysis, with rigidity or flaccidity of sets of muscles of one side, or of 
nearly the whole body. The intellectual faculties are deranged, 
and tiie patient complains of heaviness or pain in the head, which 
sometimes terminates in delirium. 

Dr. Simpson has recorded an interesting case that occurred in 
the practice of Dr. Kyle of Dundee, in which a pregnant woman, in 
whom fatal hemorrhage took place while straining upon the night- 
stool. On dissection a recent aperture was found in one of the 
labia pudendi, which was traced into a large vein. Dr. Simpson 
supposed that one of the veins of the plexus of very large veins, 
at Uie root of each labium, probably in a varicose state, had bnrstf 
Possibly the coat of the vein was thickened, as well as dilated, and 
consequently it would not collapse, as veins usually do, but re- 
mained open like an elastic artery, from which the fatal hemorrhage 
had proceeded. 

CHAPTER VIII. 

WOUNDS OF VEINS. 

The treatment of wounded veins is peculiar ; in order to stop 
the bleeding, and to avoid the risk of phlebitis. When the wounded 
vein is small, by exposing it to cold, and applying temporary pres- 
sure upon its cut surface, and externally upon the course of the 
veins, will be suflScient to stop the bleeding. When larger veins 
are divided, in operations, care should be taken to draw out the 
extremities of the arteries, and pass the small ligatures upon them, 
so as to divide their fibrous coat, and exclude the accompanying 

* L. c, p. 160 ; and the original in the observations of A. Winstow and A. 
Cooper. See Trans, of Hodson on Arteries, by Breschet. 
t Obstetric Works, vol. i. p. 305. Edin. Med. and Surg. Jour. t. 30, 1831. 
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yeiD ; but when, from the size or situation of the vein a ligature is 
necessary to stop the bleeding, it should be remembered that it acts 
differently from a ligature applied to an artery. In this case, the 
internal and middle coats of the artery are divided, which produces 
such an irritation as consolidates a portion of blood, and produces 
a secretion from the inflamed tissue, which closes the cut extremity. 
In the case of a vein, the ligature divides partially the cellular and 
middle coats, and leaves the internal membrane whole. This is 
the effect even when the ligature is tied tight ; and its application 
in this manner only tends to increase the dangerous irritation in 
the internal membrane, without affording any aid to the healing 
process further than bringing the sides of the vessel together. 

In such cases, therefore, a flat ligature should be applied to 
wounded veins, with only such a degree of tightness as may stop 
the hemorrhage, and prevent its recurrence, by a knot which will 
admit of the ligature's being removed an hour or two after the 
application, or at least at the first dressing. The effect of a liga- 
ture upon a vein, artery, and nerve, are represented in Fig. 6 
(a and b). The person died two days after the operation from 
phlebitis. The following is the result of the proposed method of 
treating bleeding veins during amputations, which I transcribe from 
my note-book : — 

John Fulton, set. 23, bad his thigh amputated above the knee, in con- 
sequence of an old disease of that joint. The femoral vein continued to 
bleed so obstinately, after various attempts to check it, that a ligature 
was found necessary. Only one knot was applied to the ligature, which 
was removed at the first dressing. A compress was placed externally 
along the course of the vein. No hemorrhage supervened, and the patient 
had a favourable recovery. 

This method is peculiarly necessary when a ligature is to be 
applied to a varicose vein, or to piles, as in these cases the thickened 
coats and slow circulation predispose them to inflammation, and 
such an irritation will be produced in the vessel as will consolidate 
the blood in it. Should this irritation be continued, by allowing 
the ligature toxemain, phlebitis and its most dangerous consequences 
will ensue. 
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SECTION II. 

Varicose or Venous Aneurism. 

When the accompanying vein is at the same time wounded with 
tlie artery, the blood is propelled into the cell alar tissae, which it 
distends, and meeting with resistance, passes into the yielding 
cavity of the vein, and the arterial blood circulates more or less 
completely through the vein. The most frequent example of such 
wounds occurs on venesection, when the lancet is pushed too 
deep, so as to transfix the vein, and wound the artery which is 
immediately under it When this is found to have occurred, the 
five fingers should be bandaged separately, and extended up the 
arm. A dossil of lint, placed over the closed wound, with gra- 
duated compresses over it and the brachial artery, to retard the 
blood in the vessel, and to enable the wounds to heal without oblite- 
rating the vessels. Sometimes the wound of the artery is so con- 
siderable, that a great extravasation of blood takes place into the 
cellular substance ; and from the irritation which it causes, and 
the little blood which passes to nourish the limb, it becomes cold 
and livid, unless an operation is performed by opening the swelling 
over the wounded artery, which is easily seen on removing the 
clotted blood, and tying the artery above and below the wound. 

When the wound in the artery is smaller, and the blood circulates 
through the vein ; the neighbouring parts unite, and a permanent pas- 
sage is formed, which gives rise to thb variety of aneurism. Indeed, 
the name is an improper one, as aneurism should be confined to en- 
largements of arteries. As the vein receives more vital blood, which is 
propelled with force into the vessel, its tunics become thickened 
and varicose, a peculiar whizzing sound may be heard from the 
blood passing into the vein, while an obscure pulsation extends 
some way along this vessel. When the blood passes along the 
vein against its own gravity, or when pressure is made (proximid) 
of the wound in the artery, the distended state of the vein is dimi- 
nished, and the blood is dark, and passes in a stream, whereas jets of 
florid-coloured blood will follow, compressing the artery under (distid) 
the wound. This, with the history of the case, sufBciently proves 
the nature of the disease. The tumour that forms in the cellular 
tissue between the artery and vein, is generally small, soft, and 
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yielding. The size it attains soon after the injury remains sta- 
tionary, or increases very slowly. It has thus been found to remain 
for thirty or forty years, and m no case on record has it proved fatal. 

The inconvenience which this injury produces, varies with the 
vessel injured, the temperament of the person, &c. In general, 
the member which the wounded artery ought to supply with blood, 
becomes weak, and a painful pulsation or weight is complained of, 
and, in some cases, the disagreeable feeling in the part is not 
relieved by the usual means, and the pain becomes so distressing, 
that the patient is desirous to have it relieved by remedies, which 
consist in supporting the enlarged vein by bandages, and by the 
application of cold ; while rest is enjoined, low diet, the exhibition 
of digitalis and lead, and occasional small bleedings. If it be the 
artery of an extremity, methodical pressure and irritating applica- 
tions are at the same time to be made upon the artery proximid 
of the wound, so as to obliterate it by the irritation and con- 
solidation of blood, which closes the wound in the artery. Such 
a method of treatment is tedious and uncertain ; and when the 
bleeding is considerable, and the symptoms distressing, the radical 
treatment may be preferred in rare cases, when other means fail. 
This consists in supplying a tourniquet upon the humoral artery, 
laying open the sac, and securing the vessel with a ligature, above 
and below the wound. Should the limb be swollen, it will be suffi- 
cient to tie the wounded artery above this part, as this will gene- 
rally be found sufficient, especially where antiphlogistic remedies and 
proper bandages are employed at the same time.* 

Since the time Dr. William Hunter first descril)ed varicose 
aneurism,t Cleghorn, Guallani, Else, and many other surgeons, 
have described cases of this disease. Baron Larrey saw a case in 
which the popliteal vessels were in a varicose aneurism ;| and 
his son has related one in which the axillary vessels were so 
wounded.§ In 1825, I saw an interesting case of the same kind 
under Baron Larrey's care, of whom he gave me the following 
account : — When the soldier (aat 30) was admitted into the hospi- 
tal, five months after receiving the sabre wound, four inches above 
the symphysis pubis, on the left side of the linea alba, and passed 

* See Guthrie on Wounds and Injuries of Arteries. 1846, p. 83. 
f Med. Obs. and Researches, toIs. i. and ii. for 1757. 
t Med. Op. torn. iL § Memoirs ei Campaigns, tom. iv. 
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inwards and downwards towards the left side. A considerable 
hemorrhage followed, and an extensive extravasation into the 
neighbouring parts. By the employment of rest, and the commoD 
discossent remedies, the extravasation was soon dispersed, and he 
was discharged. Ten days after leaving the hospital, he again 
presented himself, with a pulsatory tumour, the size of a pullet's 
egg, immediately above the middle of Poupart's ligament of the 
left side, which, from the peculiar noise which it emitted, and from 
its effects upon the neighbouring vessels, was found to be a case of 
varicose aneurism. The patient was placed in bed, with his hip- 
joint half bent, and ice was applied for eight hours daily. When 
I examined him, five months after the accident, there was no tumour, 
and very little additional pulsation could be detected. If to this 
judicious treatment of perfect rest, and a careful regimen, the use 
of digitalis, graduated pressure over the artery, and stimulating 
frictions over the sac or swelling, had been employed, more might 
have been accomplished. Such a plan of treatment affords a much 
better opportunity of securing the artery, should that be required. 
In another case, the subclavian vessels were wounded,* forming 
a varicose aneurism. Baron Larrey allowed me to examine it, 
when I found a small soft tumour over the seat of the wound in 
the artery, which had remained for years stationary, without any 
disagreeable symptoms, and affords a good example of the import- 
ance of avoiding all interference as long as possible. Williamini 
saw a case in which the carotid vessels were affected with varicose 
aneurism.t 



CHAPTER IX. 

INTRODUCTION OF AIR INTO VEINS. 

A number of authenticated cases prove the dangerous conse- 
quences of introducing air through wounds made in veins situated 
near the heart, and by other means. This occurrence is explained 
by the auricles of the heart acting not only like an expelling pump 
when they drive the blood into the ventricles, but they have the 
power of suction when they dilate themselves, and thus draw the 

• See 1. c. torn. iv. 
t Journal Com. des Sciences Medicale, torn. xi. p. 91 . 
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blood from the two large inactive cavae, and consequently from the 
large vessels connected with these trunks. At the moment of the 
introduction of the air, a bubbling sound is sometimes heard, like 
the passage of air through water, and bubbles may be seen mixed 
with the venous blood. • 

The symptoms of the introduction of air into veins is sudden, and 
most alarming. The patient feels faint, extremely anxious, and 
struggles for breath ; his countenance becomes livid, and the mus- 
cles are agitated by convulsive movements ; a deep, laboured, and 
stertorous breathing, like a person labouring under an apoplectic 
fit, and a small quick pulse, followed by insensibility. In favour- 
able cases, the leaden colour of the cheek assumes, with dififerent parts 
of the body, a red tinge, respiration becomes more frequent and less 
laborious, the pulse stronger and more natural, and the patient rises 
as from a sleep. When more air has been introduced, and the 
effects more dangerous, the breathing becomes more feeble, with 
occasional flushing, the pulse is less distinct, and the extremities 
cold, followed by death. 

In an article on the subject in the American Cyclopaedia of 
Practical Medicine, Dr. Warren of Boston relates two cases which 
occurred in his practice. The first case, while still comatose, the 
leaden colour in the cheeks assumed a reddish tinge, and the 
alarming character of the symptoms dimmished. In the second 
case, the livid colour of the cheeks gave place to a suffusion of 
Vermillion red, which soon passed off, and the patient died. 

Dr. Simpson has seen several cases in which great depression 
followed delivery, a rapid and almost imperceptible pulse, and 
patches of an erratic scarlatinoid rash upon the surface. All the 
patients died within two or three days after delivery. This distin- 
guished physician explains these cases by air having been forced into 
open veins at a distance from the heart, from the peculiar mechanism 
of the part. The interior surface of the uterus, especially opposite 
the late seat of the placenta, has a number of ruptured venous ori- 
fices opening upon it. The air introduced into the uterus, during 
the alternate relaxations and contractions of the walls of the organ, 
may be prevented being expelled by the pressure of a clot of blood 
at the OS uteri, and, under the compression to which it is subjected, 
be driven into the open venous orifices existing in the lining mem- 
brane of the uterus. In a fatal case of this kind, Dr. Simpson 
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examined the body under water. ^* The lower vena cava, but 
especially the uterine and hypogastric veins, were distended with 
frothy blood, and air bubbled up through the water when any of 
these tubes were opened. The larger veins in the extremities 
were in the same state." * 

The means of preventing these most dangerous consequences 
is impossible ; and to relieve the symptoms, stop the orifice of a 
wound in a vein near the heart with the finger, and press upon the 
vessel between the wounded part and the heart. The patient is 
to endeavour to expel the air from the lungs, and his position is to 
be changed to a horizontal one, cold water dashed on the face, and 
stimulants applied to the nose. When the uterme veins are the 
cause of the dangerous symptoms, the obstructions at the os uteri 
are to be removed, and the position of the patient changed. The 
rest of the treatment must be varied by the urgency of the symp- 
toms ; great difficulty in breathing may be relieved by the removal 
of a little blood, and the faintness relieved by stimulants applied 
to tlic mouth and nostrils, and heat and friction to the extremities. 



BOOK III. 

DISEASES OF THE CAPILLARY VESSELS. 

The vital actions of the body, both healthy and diseased, are 
carried on by capillary vessels. As seen by the assistance of a 
good microscope, they consist in the extremities of the arteries 
forming a continuous network, from which the small branches of 
veins arise. These capillary arteries and veins anastomose, and 
are nearly of the same size throughout the network, and thus difier 
from the larger branches of arteries and veins, which progressively 
diminish and increase in their progress. The blood corpuscles vary 
in size from j-^jj to j^j^tf to jj^j^. These are the simplest form 
of a homogeneous germ, which consists of a cell that may divide, 
or become nucleated, with a perephcrat portion called endoplasty con- 

* Simpson's Obstetric Works, vol. i. p. 813. 
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taining a clear liquid. This globule or cell was supposed to be of 
the simplest form, and starting point of life ; and at one time was 
considered, like those of plants, from the simple yest plant to the 
complicated structure formed by a metamorphosis of cells. The 
component elements and tissues of the higher classes of organized 
beings were supposed to be derived from the nucleated origin ; but 
more recent and extended investigations of physiologists indicate 
that the fibrous and other tissues are formed by the consolidaiion 
of the plasma, or formative fluid, without passing through the inter- 
mediate condition of cells. 

The diseases of capillary vessels are either functional, producing 
debility in the part ; or organic, including inflammation, and changes 
in the form of capillaries. 

CHAPTER I. 

DISORDERS OF THE FUNCTIONS OF CAPILLARY VESSELS. 

These disorders may be attributed to alterations in their vitality, 
indicated by changes in their properties, and debility, or venous 
congestion. 

SECTION I. 

Alterations in their Vitality. 

The functions of capillaries may be so deranged as not to absorb 
the quantity of nutrition from the intestinal canal, required for the 
purposes of the system ; or the blood may not undergo the neces- 
sary renovation in the lungs for the expenditure of the body. Such 
a state often occurs in the course of chronic diseases, &c., produ- 
cing emaciation, and other symptoms constituting the disease called 
anemia. 

SECTION If. 

Debility of the Capillaries. 

Such a degree of debility of one part of these vessels destroys the 
balance of diflerent parts of the circulation, such as that between 
the arteries which perform secretion, and the absorbents. When the 
system is weakened, the heart often sends the blood to the extreme 
vessels with more force than the capillaries can absorb, and the 
veins return the blood ; the consequence is, an accumulation of 
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serum occurs in the cellular tissue and serous sacs, forming dropsy. 
Familiar examples of this are seen in young females affected with 
chlorosis ; in weak individuals from walking about too soon, espe- 
cially after any protracted illness ; and in strong persons from 
keeping the legs in a pendant position for a long time. 

Venous congestions are sometimes produced by an unusual pres- 
sure upon the trunks of veins, or a consolidation of blood in the 
principal vessels of the part. These causes retard the circulation, 
impede absorption, and produce dropsy. 

Such facts prove the importance of attending to the state of the 
blood, in regulating the kind of remedies required for preventing 
or removing these diseases. Sometimes the vitality of the blood 
requires to be increased, at other times diminished. At one time, 
the functions of an organ require to be stimulated, so as to assist 
the action of its vessels in absorbing the necessary quantity of fluid; 
and in another case to be diminished, so as to prevent too great 
an absorption in one organ, and too little in another. 



CHAPTER n. 

ORGANIC DISEASES OF CAPILLART VESSELS. 

These diseases are so obscure in their nature, that I shall con- 
fine myself to the consideration of those which are indicated by 
inflammation, and changes in their form. 

SECTION I. 

Inflammation in Capillary Vessels, 

When capillaries are viewed in the web of a frog's foot, or in 
the wing of a long-eared bat, the rythm and vascular action is well 
marked ; and on irritating a point, a more rapid flow, and a more 
numerous collection of globules are directed to the part. The 
disks approximate much in the same way, as they form into 
cylindrical rouleaux out of the body ; and after vacillating back- 
wards and forwards for some time, they get more and more crowded, 
until the vessel appears to be filled up with the red globules. In 
large arteries and veins, we have seen that in an irritable state the 
plasma and globules of the blood consolidate into a mass, that may 
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BgWD be dissipated, or ma; be gradually converted int« a eiibBt&nce 
like cartilage and bone; or be Bofbened and converted into pua. 
We have followed these changes in the large veseels in the first 
part of this essay. Similar ones more readily and extensively 
take place in the capillary vessels ; but from the thickening of the 
neighbouring parts, they cannot be followed, and are more readily 
understood from the changes which take place in the larger veesels 
when inflamed. 

A slight irritation was produced in the web of a frog's foot, and it 
was examined n;xt day with the assistance of a powerful microscope. 
A large vessel (a) was filled 
with red blood, which ap- 
peared at first stagnant, but 
on observing it carefully, a 
slight oscillating movement 
, appeared at (e) ; and (at / 
and g) there was a rapid 
circulation ; and in some of 
these vessels there was a 
crowding of globules, so that 
at times they appeared to 
stop, until they were able to 
pass ot^n sideways into the 
smaller vessels, by the vis a 
tergo. Some of these vessels 
were filled with white globules, and othera with disks, tinged red. 
The globules in the branches (i, k, m), which proceeded from the 
trunk (a), were quits stagnant, and terminated in the whitish ash- 
coloured eSusioQ of coagulable lymph (at h, h), where the capillaries 
vere filled with stagnant red blood. This was the part that had 
been slightly wounded, upon which coagulated lymph had been 
deposited, and the contents of the vessels around them contained 
red blood, in a state of consolidation. 

When inflammation affects a part, its vital powers are augmented, 
and the vessels are in consequence increased in their action by 
their proximity, and connection with the inflamed parts. The 
capillary tubes, when they are the seat of the inflammation, and 
weakened in their tissue, are sot^ned, and from the blood being 
propelled in larger quantities, and with greater force into the 

2c 
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irritated parts, they frequently burst. As this form of hemorrhage 
is generally produced by an internal cause, and is accompanied with 
a certain degree of fever, it is called active hemorrhage. 

These evacuations are influenced by the state of the vessels, 
which render the blood more vital, and consequently thinner and 
more florid in colour, and it coagulates more slowly than in the 
healthy state. Hence in this disease the blood, as well as the 
tissue of the vessels, are affected. In some individuals the disposi- 
tion to hemorrhage is hereditary, being confined to particular 
families ; and in these cases the whole capillary vessels hare con- 
genitally this disposition ; and from the softening of the vessels 
of the skin, blood is effused into the subcutaneous cellular tissue, 
forming the disease named purpura hemorrhagica. There are two 
varieties of this disease — an acute and a chronic variety. 

In the acute form the fever is generally considerable, the pulse 
quick and hard, and the superficial veins prominent and wiry. In 
these cases small bleedings relieve the symptoms, and the cruor is 
hard, and contracted into a firm, concave upper surface, which is 
buffed. Small doses of calomel and opium, and the occasional 
exhibition of aperient medicines, are found ofbenefit insuch cases. 

The more chronic form of purpura hemorrhagica occurs in 
enfeebled constitutions from the improper use of mercury, from 
disease, bad food, &c. 

John Porter, set 40, bad undergone a course of mercury for a syphi- 
litic complaint, and when under its influence was exposed to inclement 
weather, soon after which he complained of pain in his throat. This was 
followed by such a severe attack of epistaxis as to oblige him to apply 
for assistance. Three days after admission into the hospital, the epistaxis 
recurred, and after it was stopped it again burst out, and was arrested 
with difficulty. The gums were next observed to be sofl, and to bleed, 
and small purple spots, which, when first noticed over the body, were 
considered as flea-bites. On a more careful examination they were found 
to be of different sizes, and on several parts of the body there were large 
oval-shaped blotches or vibices. The patient complained of weakuesSi 
and his body was much emaciated from the loss of blood. He had a 
haggard look, his appetite was indifferent, his bowels constipated, and 
his pulse small and hard. He was bled to ten ounces, and a dose 
of calomel and jalap exhibited. The blood was cupped, and the 
coagulum very tough. After the bowels were freely affected, he felt 
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easier, looked better, and the petechia had nearly disi^pcared. Two days 
after he was again bled to ten ounces. The blood was buffed, but the 
coagulum was not tough. The pulse was small, wiry, and 95 before the 
bleeding, and rose to 112. These symptoms proved that the bleeding 
could not be carried farther. Next day the epistaxis occurred in a much 
less degree. The breath was heavy, the tongue brown, and the bowels 
constipated. A dose of calomel and aperients were administered, and 
repeated as required. With nourishing diet he soon improved, and was 
discharged a fortnight after, well. 

It was noticed in this case that the bard and prominent appear- 
ance of the veins disappeared as the symptoms yielded. 

The following case of purpura hemorrhagica appeared in the 
course of a dangerous disease : — 

A middle-aged female, who had resided for seventeen years in India, 
was attacked with indigestion and other symptoms of derangement of the 
liver. She was (edematous, with a coated tongue, and the characteristic 
and dangerous symptoms of a dry, black streak along its centre ; and 
numerous petechiae and vibices over the body, with bleeding from all the 
mucous surfaces. Even under these desperate circumstances, relief to 
all the symptoms followed the removal of a few ounces of blood. 

The following congenital weakness of arteries is related by Mr. 
Wilson : — * 

A fine healthy, but delicate child, with a pulse soft, and viscera which 
performed their functions in a healthy way, was so delicate that the least 
pressure produced black and blue marks on the parts, l^ruiscswere fol- 
lowed by livid coloured marks ; the scratch of a pin was followed by a 
bleeding which was stopped with difficulty, and a leech-bite was followed 
by a most dangerous loss of blood. Between three and four years of age 
the child bit its tongue, so severely, as to leave the impression of the 
teeth on the upper and under surface. The bleeding from these wounds 
could not be checked by any means — compression, caustic, styptics — and 
and the ligature only afforded temporary relief. The ligature soon ulcer- 
ated, and the child sank from weakness. What appeared to have had 
most influence upon the hemorrhage, was the class of styptics which seem 
to act by hastening the coagulation of the blood. 

The body was examined, and the only diseased appearance found was 
an unusual thinness of the aorta and its branches, which resembled veins 
more than arteries. Their coats being not more than one-half the usual 

* Loc. cit. p. 440. 
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thickness, and without enough of elasticity to preserve their cjlindrical 
form when the blood had been removed. There seemed to be a defi- 
ciency of the muscular tissue which was not strong enough to be burst 
by the propelling power of the heart, but gave way on being partially 
pressed, and allowed the blood to escape. The weakness of the child 
seemed not to have been produced by the bruises being followed by in- 
flammation, as the extravasated blood was soon removed by the absorbents. 
Even the vaccine pustules were attended with less inflammation than 
usual. The veins appeared strong and healthy. 

It is worthy of remark that although the parents of this child 
were strong and healthy, their male children had all the same 
tendency to hemorrhage. 

Scurvy is an example of a more chronic form of the same 
disease. 

SECTION IL 

Rupture of Capillary Vessels in Organs. 

a. Brain and Spinal Marrow. — Branches of capillaries are not 
unfrequently burst in the head from injuries, or from a softening of 
the brain from inflammation. 

The most common examples of injuries producing an effusion of 
blood upon the brain or spinal marrow, are from the concussion of 
falls or blows, the ossification of the tissue of arteries, or the burst- 
ing of the rare cases of aneurism which produce apoplexy when 
the brain is involved, and paralysis when the spinal marrow is 
affected. 

The most common cause of rupture of vessels in the bnun, is 
produced by an inflammation of a portion of its substance extending 
to the vessels, which give way, or the severer symptoms of i^>o- 
plexy are produced by the effusion of blood ; such as the sudden 
abolition of the organs of motion, accompimied with stertorous 
breathing, flushed livid countenance, immobility of the eye, foaming 
at the mouth and grinding of the teeth, dilated pupils, and resolu- 
tion of the sphincter muscles, while the circulation is but slightly 
affected. By judiciously relieving the volume and force of the 
blood, while the powers of the system are sustained, the patient 
may in a certain degree recover, by nature removing the effusion, 
or preventing its influence on the organ, as exemplified in the fol- 
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lowing dissection : — The body was that of an elderly female, which 
presented nothing particular in the chest and abdomen. There 
was a considerable turgessence of the veins of the head, and a deposit 
of a gelatinous-looking fluid under the arachnoid coat, particularly 
towards its posterior side. On cutting through the hemisphere, 
there was an unusual appearance of bloody points in the medullary 
substance of the brain ; and on removing the cerebrum, a quantity of 
black-looking granular matter was discharged from its inferior and 
middle surface, exterior to the thalami nervorum opticorum, and 
the external and inferior part of the corpus striatum had a well- 
defined, regular cavity, with yellowish walls, exterior to which the 
brain appeared healthy. This cavity had been the result of a 
previous apoplectic effusion of blood, which had been converted 
into a dark-brownish fluid. In this case, the effects of the first 
attack had only been partially repaired. 

On dividing the pons varoli, a recent effusion of blood was 
found, between the bundles of fibres of which that body is com- 
posed ; which had produced the sudden and fatal attack. 

The spinal marrow is not unfrequently attacked with local 
inflammation of its substance, which changed from a yellowish tinge 
to a dark-brownish hue. In such cases, the first symptoms are 
of excitement, which are followed by those of collapse ; and this 
is sometimes produced by a softening of the capillary vessels of 
the part, and an effusion of blood into its substance. 

6. Nasal Epistaxis often occurs at the age of puberty, and prevents 
dangerous diseases of the brain, produced by a determination of 
blood to that organ. 

c Pulmonary Apoplexy. — This complaint is generally sudden 
in its invasion, and is indicated by dyspnoea approaching suffoca- 
tion. The movements of the thorax are quick and irregular, with 
great anxiety. At particular points, the crepitating and mucous 
rale are very distinct As the disease advances in its course, the 
mucous rale is heard over a larger extent of surface ; and towards 
the termination of the disease the sounds of the chest become duller. 

On dissection, circumscribed portions of the lungs are found of a 
dull red colour, which is not removed by washing, and of a dense 
consistence. On dividing these parts, small clots, or consolidated 
portions of blood are generally found, while the surrounding sub- 
stance of the lung is pale and crepitating. 

• 2 c 2 
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Hdemoptysts is usually produced by an exhalation of arterial 
blood from the mucous membrane of the air passage. 

d. Abdominal Hemorrhage embraces hsematemesis and bloody 
flux. 

An attack of haematemesis is usually ushered in by anxiety, lassi* 
tude, and pain in the epigastrium, followed by vomiting of dark- 
coloured blood, mixed with such matter as may be in the stomach 
at the time. The stools also become of a dark colour, from the 
admixture of blood. 

Such an evacuation of blood is known to come from the sto- 
mach, from its mixture with the contents of the stomach, and not 
being of a florid colour, mixed with air, or ejected during a fit of 
coughing. 

Dissection exposes the mucous membrane of the stomach covered 
with red, brown, or black spots, and the vessels enlarged and 
gorged with blood. The hemorrhage in general appears to be the 
effect of exhaustion, and no vessels can be detected ruptured. 

Bloody Flux is a frequent concomitant with some diseases, par- 
ticularly of tropical climates. 

e. Uterine Hemorrhage. — The uterine vessels which, daring so 
many years of the life of the female, secrete a sanguineous fluid, in 
a state of disease exude blood. This is often in such quantities, 
and so frequently repeated, as to weaken the person, and if not 
arrested, will often ruin the constitution, or endanger her life. The 
weakness and relaxation produced by a long residence in a tropical 
climate, is a frequent cause of this distressing form of disease, and 
indicates the plan of treatment to be pursued. 

SECTION III. 

Changes in the Form of CapiUary Vessels. 

These changes may be temporary, as when the circulation is 
increased in a part by a vital or a mechanical cause ; or permanerU^ 
as in erectile tumours, aneurism by anastomosis, and piles. 

1. The temporary enlargement of capillary vessels takes place 
on the formation of new parts, or to the uterus in pregnancy, or 
when there is an increased secretion, as of the mamma after parturi- 
tion. It is by the same enlargement of vessels that the collateral 
circulation is carried on, when the principal artery of a member 
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has been obliterated by the encroachments of diseased structure, or 
by the bold operations of surgery, which distinguish the present 
advanced stage of English surgery. These operations prove that 
the trunks of arteries may be tied without injuring the nourishment 
or functions of the organs it supplies — the circulation being carried 
on by the enlargement of the anastomosing vessels of the same or 
of the opposite side of the body. We thus possess a great power 
over the diseased portions of the vascular system. 

2. Permanent enlargement of the capillary vessels. — The vessels 
nearest the heart, and more vital tissues, will be less affected by 
external influences than those which are less vital, and more out 
of the course of the circulation. This is explained by the vitality 
acting in resisting such influences : in paralytic limbs the veins 
remain distended, from not being able to empty themselves of their 
contents ; and priapism occurs in cases of injuries to the spinal 
marrow, from the cavernous tissue not being able to expel its con- 
tents in its state of weakness. 

Erectile tumours may be a natural or morbid structure ; may 
be a congenital formation, or acquired in after life, or may be 
circumscribed or diffuse, being formed of an irregular contractile 
cellular tissue, which is often increased to a considerable size. 
The tumour is generally of an irregular figure, of a dark red 
colour, and has usually a thrill from the neighbouring arterieSi 
which are obstructed in the free passage of their contents. By 
pressure, the swelling of the erectile tumour may be removed. 
These tumours may form in the subcutaneous cellular tissue, or in 
the substance of organs. I have found them in the liver half an 
inch square. Externally, it had a dark bluish colour; and on 
dividing the tumour, it was found immediately under the peritoneal 
covering of the organ, and was filled with dark blood On this 
being squeezed out, a reticulated appearance was left. In most 
other organs these morbid tumours are occasionally found in their 
substance. 

The erectile tissue^ or ncevi matemi, are morbid enlargements of 
the capillary vessels, particularly the capillary veins of a part, with 
a portion of intermediate areolar tissue. They have thus the 
exact anatomical structure of the natural erectile tissue ; and it may 
be congenital or acquired. It more frequently occurs when many 
vessels inosculate freely with each other, as in the lips, &c. Such 



384 DISEASES OF CAPILLARY VESSELS. 

tumours are more or less circumscribed in their extent, and have 
an irregular cellular appearance, as if made up of enlarged vessels. 
These tumours appear of different sizes, colours, and structure. 
Some resemble stains, others appear to be partial thickenings of 
the retemucosum, of a light brown, purplish red, livid, or nearly 
black colour. On examining these morbid structures with more 
care, they are found to consist of thickened cellular membrane, with 
large convoluted anastomosing veins, which form sacs in their 
course. In such cases of naevus, the arterial system is natiu^al, 
and the coats of the veins thin, and communicate by foramena 
with each other ; so that they resembled the structure of the spleen, 
had not sufficient power to return the blood which accumulated 
in the veins ; and those in the vicinity gradually assumed the same 
diseased state. The ordinary nsevi convert the neighbouring cel- 
lular tissue into cysts or capsules, and put a check on their farther 
increase. 

The progress of these tumours is very different. Sometimes 
they are stationary for years. In others they become irritable, and 
of a florid red colour, when exposed to the exciting causes. 

Such erectile tumours are found more frequently occupying the 
extremities of veins, than aneurism by anastomosis ; and is distin- 
guished from this by being softer, so as to admit of the blood being 
squeezed out of it, and by not pulsating. These erectile tumours 
are very rarely cured naturally ; but have always a tendency to 
increase in size, and to bleed. When left to themselves, a clot 
forms round the bleeding aperture, by which the hemorrhage 
continues, and sometimes destroys the individual. In such cases 
various means have been recommended to repress these hemorrhages, 
which are less dangerous when the tumour is circumscribed, as 
they are more under control, and can be removed by the knife 
with less danger to the patient, by dividing the parts exterior to 
the tumour. But this operation is very rarely required, and when 
large they should seldom be attempted. In a case of this kind, 
Weinbold of Halle removed one which occupied the whole side of 
the face, and stopped the hemorrhage by the application of the 
actual cautery. The patient was cured in six weeks.* Other 

* Salzb. Med. Ohir. Zerb. 1820, v. 1, p. 352. See also, Lamonier Mem. de 
U Soc. de Montp. t. i. p. 246 ; Pott's Surgical Works, v. 3 ; Pelletaa Clin. 
Ohirur., t. ii. p. 37 ; Scarpa, Trat. on Hernia. 
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surgeons have proposed to pass a platinum wire through the 
tumour, and heat it by galvanism; or to apply the perchloride of 
iron, which reduce the blood into a dead coagulum. These pro- 
duce the irritation necessary to cause a consolidation in the neigh- 
bouring vessels ; which, however, is better done by directly irritating 
the surface, as by the application of the nitrate of silver, potassa 
fusa, or, still better, by one or more blisters; and by these means, con- 
solidating the contents of the tumour, and so arresting the disease. 

Torebut, set. 80, noticed, two months ago, a small erectile tumour on 
the side of the nose. It appeared without any apparent cause, and was 
at first small, irregular in shape, of a red colour, and without pain. It 
gradually increased in size during a month, when it had reached the size 
of a pea ; and there is now a daily discharge of an ounce of blood. 
When I saw it, a scab covered the opening in the tumour, and on remov- 
ing it, and pressing the tumour, the bleeding was renewed. In this case 
I applied freely the nitrate of silver over its surface, and two days afler 
I found the swelling had sunk, and no return of the hemorrhage had 
taken place. Another application completed the cure. 

Aneurism from anastomosis* is chiefly an enlargement of the 
capillary arteries ; and is most commonly seen in the young when 
the arterial system is very active, %nd in females, who are more 
liable than men to congestions of blood. They appear in different 
parts of the body, but particularly on the head. 

This morbid change is sometimes first observed in the infant, in 
the form of a small red mark, which often continues stationary 
through life. In some cases it suddenly enlarges in size, becomes 
of an irregular figure, which is elastic and compressible, but quickly 
returns to its former size, when the compression is removed. In 
some rare cases these tumours diminish, and almost disappear. 

The pain of these tumours is oiten dull and peculiar, with an 
undulatory motion, which becomes a throbbing pulsatory thrill, and 
in other cases the pani is most acute. When pressure can be made 
upon the artery supplying the tumour, its tremulous motion ceases, 
and the swelling lessens. 

* Of John Bell (Prin. of Surgery, vol. ii. p. 456.) Tumeur Sanomatices 
of A. Petit ; aneurUmS varequeux alanguvtoii of Qroefe (De Ratione et Cura- 
Angiectasie, Lep. 1807) ; Trichocerseos of Dzondi ; tumeur irectile of Dupuy- 
tren ; tumeur fongeuse tanguin congenUale of Bojer ; and/on^tM hcematodes of 

Maurosi. 
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These morbid appearances are produced by a general weakness 
of the tissue of the capillary vessels of the part, especially of the 
arteries, which are morbidly enlarged, forming circumscribed 
tumours of diflferent sizes, which slowly form, and frequently rapidly 
increase, and have a constant throbbing sensation. Unlike aneu- 
rism in trunks, which resists control as it acquired strength, these 
tumours may be retarded in their growth by being properly sup- 
ported. When the circulation of blood is rapid through such mor- 
bid parts, the blood is of an arterial colour ; but when the branches 
which feed it are of a smaller size, the circulation is less rapid, and 
the blood has a darker, or more venous appearance. 

Sometimes these tumours remain stationary for long periods, and 
in other cases they increase in size rapidly. Commencing from a 
point, they sometimes extend over the whole side of the head, an 
extremity, or even one side of the body.* Any exertion deepens 
the colour, and increases the size of the tumour. When from emo- 
tions of the mind, or other causes irritating the part, the vessels 
become turgid, it throbs violently, becomes irregular in its figure, 
purple spots or small tumours appear on the most prominent 
points, from which effusions of blood sometimes take place into 
the neighbouring cellular tissuef The veins of the neighbourhood 
are engorged with blood, from the absence of the usual propelling 
force of the capillary arteries, which render the circulation in the 
part slower than natural. Such is the engorged state of the 
vessels in these cases, that some of them occasionally burst, followed 
by hemorrhage. This is often checked with difficulty, and repeated 
so often as to weaken, and eventually destroy the individual. 

When the progress of the tumour is slower, its appea]*ance and 
colour vary considerably. The skin covering it is of a darker or 
more florid red colour, and from its increased vitality, its tissue is 
more developed, the surface of the skin becomes more irregular, and 
its appendages stronger. 

On dissection the arteries are found very large in the tumour, and 
terminate in sacculi, which form a structure like an erectile tissue. 

As it frequently occurs that these erectile tumours remain 
stationary for long periods, and often do not enlarge during the 
person's lifetime, it is usually better not to meddle with them 
unless, when they enlarge, or, from their position, require to be 

♦ Abernethj's Works, vol. ii. p. 230. 
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removed. In such cases the treatment to be employed is various, 
and will be considered under the heads of compression, excision, 
or ligature. 

a. There are a few cases in which the continued methodical 
compression of the tumour may be successfully employed; as in 
this case such a degree of irritation would be produced in the 
tumour, and such a retardation of blood as to produce a con- 
solidation in the diseased vessels, and thus accomplish a cure.* 
Mr. Abernethy recommends the many-tailed bandage, made with 
adhesive plaster, to be applied to the tumour, which diminishes the 
heat and sensibility of the tumour, by the diminished quantity of 
blood it receives. This bandage must be continued for four, six, 
or more months, according to the circumstances of the case. When 
the quantity of blood sent to the part cannot be reduced by pres- 
sure alone, cold, &c. may be added. In a case of this disease in 
the eye of an infant, a cure was obtained by the application of 
lint wet with rose water, saturated with alum. This application 
was continued for three months.t We shall find that the applica- 
tion of irritants to the tumour are the most speedy, certain, and 
simple means of cure. 

b. In excising such aneurismal tumours, it is necessary to remove 
the part at some distance from the disease, in consequence of 
the very large size of the vessels in the tumour, which often 
yields so much blood as to destroy the person immediately 
when cut into. As it is often impossible to know the extent of 
the disease, the operation is always attended with danger when the 
disease is not well defined, and is now found very rarely to be 
required. 

c. The third means to be employed for curing aneurism from 
anastomosis is by the ligaiure. This may be done by tying the 
trunk feeding the tumour, by which the direct impetus of the 
blood is stopped ; and although the beating of the tumour may 
continue from the collateral circulation, it allows the diseased 
vessels to contract, and the tumour disappears. Messre. Travers,} 
Dalrymple,§ and Wardrop,|| have employed this method with suc- 

♦ Pelletan, Chir. Clin. torn. ii. p. 68. Boyer Mai. Chinir. torn. ii. p. 203. 
Roux Parill de la Chir. Fran9ai8e et Ang. p. 250. 

t Abernethy'a Works, v. ii. p. 236. t Med. Chir. Trans., vol. ii. 

§ lb. vol. vi. II lb. vol. ix. 



388 DISEASES OF CAPILLARY VESSELS. 

cess ; and it is applicable when the disease is so extensive as to 
preclude the employment of other means of cure. In such cases 
two double ligatures are to be passed across each other under the 
tumour, and tied, first gently, and then firmly, so as to destroy 
the vitality of the part By allowing the ligatures to remain four 
hours is quite sufficient to consolidate the blood in the tumour. 
This dries up, and forms a shrivelled mass ; which in the course 
of twelve or fourteen days drops oflF, without any suppuration or 
open sore, leaving a small scar. 

When the tumour is small and circumscribed, I have seen Mr. 
Lawrence, in several cases, pass a long needle with a strong double 
ligature through the base of the tumour, and tie the ligatures very 
tight, above and below. This method may be employed even 
when the whole disease cannot be included in the ligature, as the 
irritation of this produces a consolidation and obliteration of any 
diseased vessels that may be situated near it 

The method by compression and by ligature, often accomplishes 
a cure, by the irritation they produce in the tumour, consolidating 
the blood ; but this effect may be more readily accomplished by 
the application of caustics, blisters, and other such stimulants. 
These applications must be varied with the extent of the tumour, 
and other individual circumstances, such as retarding the blood by 
pressure upon the arteries supplying the tumour, when the circula- 
tion is too active for the ready consolidation of their contents ; 
and by such modifications, a cure may generally be accomplished, 
without having recourse either to the knife, or the ligature. 
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CHIVALRY. By Sir Walter Scott, Bart 

CHLOROFORM. Bv J. Y. Simpson, M.D., Professor of Midwifery 

fai the Univeraitj of Edmburgh. 

CHRONOLOGY. 

CIVIL LAW. By David Irving, LL.D. 

CLIMATE. By Sir John Leslie. 

volume VII. 
CLOCK and WATCH WORK. By Edmund Beckbti Denison, 

M.A.J Q.C. 

COHESION. By Thomas Young, M.D., F.R.S. 

COINAGE. By Robert Mushet of the Royal Mint. 

COLD and DEW. By Sir John Leslie, late Professor of Natural 

Philosophy in the Univenity of Edinburgh. 

COLLISION, COMBINATION, CORN-LAWS, CORN-TRADE, 

and cottage SYSTEM. By J. R. M'Cuux>ch. 

COLLIERY. By Wiluam Alexander, Mining Engineer. 

COLONY. By James Mill. 

COLOUR-BLINDNESS. By George Wilson, M.D., F.R.S.E. 

COMET. By Thomas Galloway, F.RS. 

COMMUNISM and CORPORATION. By J. H. Burton. 

CONIC SECTIONS. By William Wallace, LL.D., late Professor 

of Mathematics in the University of Edinburgh. 

CONSTRUCTION. By William Hosking, Author of " Archi- 

tectore." 

CONSTANTINOPLE. By Edward Sang, late Professor of 

Mechanical Philosophy in the Lmpvial School, Cooatantinople. 

COPPER SMELTING. By James Napier, Glasgow. 

CORK. By Henry Senior. 

COTTON MANUFACTURE. Revised by Thomas Bazlet, 

Chairman of the Chamber of Commerce^ Manchester. 

COWPER. By A. Smith, Author of << A Life Drama,*' etc 
CRIMEA. By James Laurie. 
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VOLUME VIL— Cb wi w M t r . 

CRUSADES, CUVIER, DANTON, and DEFOE. By James 

Bbowks, LL.D. 
CRUSTACEA. By Johh Flemoco, D.D., Professor of Natural 

Science, New College, Bdinborgfa. 

CUNNINGHAM, DALRYMPLE, and DEMPSTER. By David 

Ibviko, LL.D. 

DAIRY. By John Wilson, Author of " Agriculture," 
DEAF and DUMB. By P. M. Rooet, M.D., F.RS. 
DEMOSTHENES. By William Spaldino, M.A., Professor of 

Logic aod MeUpbjraics in the Univereity of St Andrews. 

DENMARK. By Emebic Szabad, Author of the Article ^'Austria.*" 
DIALLING. By Henrt Meeblle, C.K 

Qommerce — ConatanimopolUan History — Copyright — On^tattieation — 

JPduge, 

VOLUME vin. 

DIPLOMACY and ENTAIL. By John Hill Bqrton. 
DISTILLATION. By James Siark, M.D., F.R.S.E. 
DIVING and DIVING BELL. By George Buchanan, F.RS.E. 
DOCK and DOCK- YARD. By Sir John Barrow, Bart. Revised 

by his Son, John Barrow, Admiral^. 

DOLLOND, DOLOMIEU, and DUHAMEL. By Thomas. Young, 

M.D., F.R.S. 

DONEGAL, DOWN, and DUBLIN. By Henrt Senior. 
DRAINAGE of TOWNS. By W. Hosking, Author of « Archi- 

tectare," etc. 

DRAINAGE of LANDS. By J. Wilson, Author of " Agriculture,** 
etc 

DRAMA. By Sir Walter Scott, Bart 

DRAWING and ENGRAVING. By W. H. Lizars. 

DRY ROT. By Sir John Barrow, Bart. 

DUMONT, LORD DUNCAN, etc. By James Browne, LL.D. 

DUNBAR, (WILLIAM,) and ENGLISH LANGUAGE. By 

David Irvinq, LL.D. 

DYEING (Calico Printing.) By F. Crace Calvert, Professor 

of Chemistry, Royal Institution, Manchester. 

DYNAMICS. By John Robison, late Professor of Natural 

Philosophy in the University of Edinburgh. 

ECONOMISTS. By James Mill. 

EDINBURGH and EDINBURGHSHIRE. 

EGYPT. By R. Stuart Poole, of the Department of Antiquities, 

Britiah Museum. 
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VOLUME YJIL^Contmued, 

ELECTRICITY. By Sir David Brewster, KH., M.A., D.C.L., 

etc 

EMBANKMENT. By J. C. Loudon. 

EMIGRATION. By J. R. M'Culloch, Author of « Commercial 

Dictionary," etc 

ENGLAND. By James Browne, LL.D., with Continuation. 

VOLUME IX. 

ENTOMOLOGY, FISHERIES, and EDWARD FORBES. By 
James Wiubov, FJLS.E. 

EPHRAEM SYRUS. By Rev. Henrt Burgess, LL.D. 

EPISCOPACY, By Rev. George Gleig, D.D. 

ERASMUS and FEUDAL LAW. By David Irving, LL.D. 

EQUATIONS. By James IvoRr, F.R.S. 

ETHNOLOGY. By R. G. Latham, M.A., M.D. 

ETRUSCANS, EUGENE, FENELON, etc. By James Browne, 

LL.D. 

EUROPE. By Charles Maclaren, F.R.S.E., and James IjAurir. 

EVIL. By Rev. W. L. Alexander, D.D. 

EXAMINATIONS. By J. F. Maclennan. 

EXCHANGE, EXCHEQUER BILLS, and EXCISE. By J. R. 

M'CULLOCH. 

EXTREME UNCTION, FATHERS, FEDERAL GOVERN- 

MENT, etc Bj Rer. J. Tatlor, D.D. 

FABLE and FALLACY. By William Spalding, A.M., Professor 

of Logic in the Univenity of St Andrews. 

FALCONER, FARQUHAR, and FAIRFAX. By Robert 
Cabruthebs. 

FASHION. By Dr. Doran, Author of " Habits and Men," etc. 

FERMANAGH. By Henrt Senior. 

FEZZAN. Revised by Augustus Petermann. 

FICHTE. By John Colquhoun, F.R.S.E. 

FIFESHIRE and FORTH. By Thomas Barclay. 

FIGURE of the EARTH. By Thomas Galloway, F.R.S. 

FILTER. By George Buchanan, F,R.S.E. 

FLINTSHIRE. By John Girdwood. 

FLORIDA. By J. Smith Homans, New York. 

FLUXIONS. By William Wallace, LL.D. 

FONTANA, FOSTER, and FOURCROY. By Thomas Youho, 
M.D. 

FOOD. By Thomas Lindlkt Kemp, M.D. 



10 EacTCLOP.smA bbitahmica. — PBiaciru. bvbjbctb. 



YOLUME 

FORFAB. By Jameb Cowis. 
FORTIFICATION. By Colonel Pobtlogk. 
FOSTER By J. E. Rtlahd, ILA. 
FOX, C. J. By JoHH Allen. 

VOLUME X. 
FRANCE. By A. V. Eibwak, of the Middle Temple, Barrater- 

mt-Lftw. 

FRANKLIN, (BENJAMIN.) By Alexander Nicholson. 

FRANKLIN, Sir JOHN By Sir John Richabdson. 

FUEL and GAS LIGHT. By Charles Tomlinson, Editor o( 

** CydopaDdut of Uaefdl ArtS|" etc. 

FULLER, ANDREW. By J. E. Rtland, M.A. 

FUNDING SYSTEM. By D. Ricardo, supplemented by J. K 

BiCAROO, M.P. 

FURNACE. By George Buchanan, F.R.S.E. 

GALILEO. By James Browne, LL.D. 

GAL WAY. By Henrt Senior. 

GANGES. By Edward Thornton, India House. 

GASSENDI and GIBBON. By Henrt Rogers, Author of the 

** Eclipse of Faith," etc. 

GEOGRAPHY. By Rev. John Wallace, D.D. 

GEOMETRY. By William Wallace, LL.D. 

GEOMETRY, ANALYTICAL. By Rev. P. Kelland, M.A., 

Professor of Mathematics in the Uniyeraity of Edinburgh. 

GERMANY. By W. Jacob. Revised by James Laurie. 
GLACIER and FRESNEL. By J. D. Forbes, Professor of 

Natural Philosophy in the Universi^ of Edinburgh 

GLASGOW. By John Strang, LL.D. 

GLASS. By James BALLANrrNE. 

GNOSTICISM. By John Tulloch, D.D., Primarius Professor of 

Divinity, St Andrews. 

GOETHE. By Thomas de Quincet. 

GOLDSMITH. By the Right Hon. T. B. Macaulat. 

CAPE of GOOD HOPE. By B. C. Pine, late Lieutenant- 
Governor of Natal. 

GOTAMA BUDDHA. By Rev. R. Spbnce Hardt, Hon. M.R.A.S., 

Author of ** Eastern Monachism/' etc 

GOTHS. By Leonard Schmttz, LL.D. 

GOVERNMENT. By P. E. Dove, Author of the « Theory of 

Human Progression/ etc 

GRAMMAR. By Bishop Gleig. Revised by W. SPALDnra, Pro- 
fessor of Logic in the Univenity of St Andrews. 
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VOLUME XL 

GRAY, HERBICE, and HOGG. By Robert Carruthebs. 
GREECE. By Charles Maclaren, F.R.S.E. Revised. 
GREEK CHURCH. By W. M. Hetherington, D.D., LL.D. 
GREGORY of NAZIANZUM. By John Tulloch, D.D. 
GREGORY (Dr. JAMES.) By W. P. Alison, M.D. 
GUINEA and HOUSSA. By Agustus Petermann, F.R.G.S., etc. 
GUN-COTTON, GUNPOWDER, GUTTA PERCHA, and 

HAT-MAJUNQ. By Chables Tomuksoit. 

GUN-MAKING. By P. E. Dove. 

GUNNERY. By Colonel Pobtlock. 

HALL (ROBERT.) By Henrt Rogers. 

HARBOURS. By Thomas Stevenson, C.E. 

HARE (C. J.) By W. L. Alexander, D.D. 

HARVEY. By Thobias Latoock, M.D., Professor of the Practice 

of Physio in the Univenitj of Edmborgh. 

HEAT. By T. S. Traill, M.D., Professor of Medical Jurisprudence 

in the Uniyenity of Kdinbnrgh. 

HELMINTHOLOGY. By James Wilson, F.R.S.E. 

HEMP. By T. C. Archer, Author of <' Popular Economic Botany," 

etc 

HERALDRY. By T. W. Kino, York Herald, Herald's CoUege. 
HEYNE. By Sir William Hamilton, Bart 
HIEROGLYPHICS. By R. S. Poole, M.R.S.L., etc. 
HIMALAYA MOUNTAINS. By Joseph D. Hooker, M.D., 

F.R.8. 

HINDUSTAN. Revised by Edward Thornton, India House. 

HISTORY. By David Masson, M.A., Professor of English litera- 
ture, Univenity CoUege. 

HOLLAND. Revised by the Rev. James Ingram, M.A. 
HOMER. By John S. Blackie, Professor of Greek in the University 

of Edinburgh. 

HOMCEOPATHY. Bj W. T. Gairdner, M.D. 

HOOD (THOMAS.) By Richard Monckton Milnes, Esq., M.P. 

HORACE. By Theodore Martin. 

HORSE, HORSEMANSHIP, and HOUND. Revised by W. H. 

Lahqlet, Editor of " Bell's Life in London.** 

HORTICULTURE. By Charles Macintosh, Author of the *'Book 

of the Garden." 

HOWARD (JOHN.) By Hepworth Dixon. 
HOUSEHOLD (ROYAL.) By Samuel Rbdorate. 
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VOLUME xn. 

HUME (DAVID.) B7 Hknrt Rooebs, Esq., Author of the 
"Eclipse of Faith," etc 

HUNGARY. By Emeric Szabad, late Secretary under the Hun- 
gMilan National Goyemment of 1849. 

HUNTER (JOHN and WH^LIAM), and JENNER. By Thomas 

Latgock, M.D., Profeflsor of the Practice of Medidne in the University of Edin- 
bargh. 

HUNTING. By Nimrod. Revised by W. H. Lakglet, Esq., 

Editor of " Bell's Lifb in London." 

HYDRODYNAMICS. By Sir David Brewster, K.H., LL.D. 
HYPATIA and lAMBUCHUS. By the Rev. Charles Kingslet, 

Author of ** Westward Ho," etc. 

ICELAND. By Robert Allak, Esq. Revised by Robert 
Chambers, Esq. 

ICHTHYOLOGY. By Sir John Richardson, K.B., etc 
ICHTHYOLOGY (FOSSIL.) By T. S. Traill, M.D., Professor of 

Medical Jurispnidenoe in the University of Edinburgh. 

INSURANCE (LIFE.) By W. T. Thomson, Esq., Manager of the 

Standard Life Assurance Company. 

INSURANCE (FIRE.) By F. G. Smith, Esq., Secretary of the 

Scottish Union Fire and Lilis Insurance Company. 

INSURANCE (MARINE.) By John Warrack, Esq. 

INTEREST. By J. R. M*Culloch, Esq. 

IONIAN ISLANDS. By William Blair, Esq., late Member of 

the Supreme Council of Justice of the Ionian Islands, and Author of " Inquiry into 
Slavery amongst the Romans." 

IRELAND (HISTORY.) By Rev. E. Groves. (Statistics) by 

Hevrt Sbniob, Esq. 

IRON. By William Fairbairn, Esq., F.R.S., F.G.S., etc 

IRON BRIDGES. By Robert Stephenson, Esq., M.P., President 

of the Institution of Civil Engineers. 

IRRIGATION. By James Caird, Esq., Author of " En<'lish 

Agriculture in 1860^1." 

ITALY. By ♦ ♦ * 

JAMAICA. By Stephen Cave, Esq. 

JAPAN and JAVA. By John Crawftjrd, Esq. F.R.S., Author 
of "A Descriptive Dictionary of the Indian Islands." 

JESUITISM. By Isaac Taylor, Esq., Author of the " Natural 
History of Enthusiasm,'" etc 

JESUS and JEWS. By the Rev. David Welsh, D.D., late Pro- 
fessor of Ecclesiastical History in the University of Edinburgh. Revised. 

JOHNSON (SAMUEL.) By the Right Hon. Thomas Babington 
Macaulay. 

JOINERY. By Thomas Tredgold, Esq., C.E. Revised by 

Arthub AspHTTBt, Esq. 
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VOLUHB xin. 

KAFRARIA. By Sir Benjamin Pine. 

KANT. By the Rev. John Caibns, MJL. 

KARS. Revised by Dr. Sandwith, KB. 

KNIGHTS, KNIGHTHOOD, LIVERY, and LORRAINE. By 

Dr. DoBAH. 

LABRADOR and LAPLAND. Revised by Augustus Peterm an, 

F.R.G.S., etc 

LAGRANGE and LALANDE. By Thomas Young, M.D. 
LANGUAGE. Revised by R. G. Latham, M.A., M.D., etc. 
LAW. By J. F. McLennan, M.A., Advocate. 

LAW OF NATIONS and LIBERTY OF THE PRESS. By 

James Mill. 

LEAD, LEATHER, and LIFE PRESERVERS. By Charles 

ToMLINSOir. 

LEPROSY. By J. Y. Simpson, M,D., Professor of Midwifery in 

the Uniyeriity of Edinburgh. 

LIBRARIES. By Edwabd Edwards, Free Library, Manchester. 

LIGHT. By T. S. Traill, M.D., Professor of Medical Jurisprudence 
in the Uniyerrity of Edinburgh. 

LIGHTHOUSES. By Alan Stevenson, C.E. 

LOCK. By E. B. Denison, M.A., Q.C. 

LOGIC. By William Spalding, M.A., Professor of Logic and 

Metaphysics in the University of St Andrews. 

LOMBARDS and LOMBARDY. By the Author of the Article 

"Italy." 

LONDON. By H. G. Reid. 

LUTHER. By C. C. J. Bunsen, D.D., D.C.L., D. Ph., etc. 

MADAGASCAR. By Rev. W. Ellis, Author of "Polynesian 
Researches," etc 

MADEIRAS. By J. T. Johnson, Author of a "Handbook for 
Msddra. 
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VOLUME XIV. 
MAGNETISM. By Sir David Bbbwstkb, KH., &c 
MAMMALIA. Bj James Wilson, Author of the article 

* Entomology." 

MANCHESTER. B7 Thomas Bazlbt, Chairman of the Cham- 
ber of Commerce, Manchester. 

MANUFACTURES. By J. R. M^Culloch. 

MECHANICS. By W. J. M. Rankine, Professor of CivU Engineer- 
ing and Mechanics in the Uniyeraitj of Glasgow. 

MEDICAL JURISPRUDENCE. By T. S. Traill, M.D., 

Professor of Medical Jurisprodenoe in the University of Edinburgh. 

MEDICINE. By Thomas Latoock, M.D., Professor of the Practice 

of Physic in the University of Edinbnigh. 

MELBOURNE. By William Westgabth, Author of the « Gold 

Fields of Australia," etc 

MEMNON and MEMPHIS. By R. S. Poolb, Author of the article 

-Egypt." 

MENSURATION. By Willlam Swan, Lecturer on Mathematics 

and Natural Philosophy. 

MENTAL DISEASES. By David Skab, M.D., Physician to the 

Royal Edinburgh Asylum. 

METAPHYSICS. By Rev. H. L. Mansel, Reader in Moral and 
Metaphysical Philosophy, Magdalen College, Oxford, and one of the Editors of 
Sir William Hamilton's Works. 

METEOROLOGY. By Sir John F. W. Hersobsl, Bart, K.H., 

M.A., D.C.L., etc. 

MEXICO. 

MICROMETER. By Sir David Brewster, K.H., etc. 

MICROSCOPE. By Sir David Brewster, K.H., etc 
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• VOLUME XV. 
MILAN, MODENA, and NAPLES. By the Author of the article 

« Italy." 

MILTON. By Datid Masson, M.A., Professor of English Litera- 
ture, Univenit J* College, London. 

MINERAL WATERS. By B. M. Glover, M.D., Author of " The 
Minerml Waters of Great Britain and the Continent" 

MINERALOGICAL SCIENCE. 

MINERALOGT. By James Nicou Piofessor of Natoral Hbtory, Mariscbal 

College^ Aberdeen. 
GEOLOGT. By J. B. Jukbs, Vice-President of the Geological Society of 

Dublin. 

MINES and MINING. By J. R. Leifchild, Author of « Our Coal 
Fields and our Coal Pits." 

MIRACLES. By Rev. James Tatlor, D.D. 

MISSIONS. By William Brown, M.D. 

MISSISSIPPI, MISSOURI, and MOBILE. By J. B. D. De Bow, 

Author of the " Industrial Resources, etc, of the South and West." 

MOBILIER, CREDIT. By Walter Bagehot. 

MOHAMMEDAJ^ISM. By Rev. J. G. CAZENOt^E. 

MOLLUSCA. By Richard Owen, F.R.S. 

MONARCHY. By Dr. Doran. 

MONEY. By J. R. M*Culloch. 

MONTREAL. By Hon. John Young. 

MOORE (THOMAS). By R. Carruthers. 

MORAL PHELOSOPHY. By W. L. Alexander, D.D. 

MOSQUITO SHORE. By E. S. Squier, Author of " Notes on 

Central America." 

MOZART and MUSIC. By G. F. Graham. 

MUNICIPAL CORPORATIONS. By J. H. Burton. 

NATAL. Bj Sir Benjamin Pine. 

NATIONAL EDUCATION. By J. D. Morell, one of H. M. 
Inspectors for Schools. 
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RELIGIOUS WORKS. 



Kittda Cyclopcedia of Biblical LitercUure. A New 

Edition, Edited bv the Rev. Hbnbt Bubobss, LL.D., Ph. D., of Kitto*fl Cydo- 
piedia of Biblical Literature, compiled by the late John Kmo, D.D^ with the 
assistance of nnmerous able Scholars and Divines, British, Ck>ntinental, and 
American, whose Initials are affixed to their respectiye contributionB. 2 toIs. 
medium Bvo ; with a complete Index, and upwards of 654 Illnstrations. Price £3. 

The foUowing Branches of Knowledge are comprieed m the Work: — 

1. BIBLICAL CRITICISM— Embracing the History of the Bible Languages— 

the Canon of Scripture— Literary History and Pecull«rities of the Sacred Books 
— Formation and History of the Texts of Scripture. 

2. BIBLICAL INTERPRETATION— Comprehending the Principles of Trans- 

lating and Expounding Scripture— Critical Estimateof the leading Interpreters 
and principal Versions, Ancient and Modem. 

8. HISTORY — Proper Names of Persons — Biographical Sketches of the more pro- 
minent Characters — Detailed Accounts (» the Principal Eyents reoorded in 
Scripture— Chronology and Genealogy of Scriptore. 

4. GEOGRAPHY— Names of Places— Description of Scenery— Boundaries and 

Mutual Relations of the Countries mentioned in Scripture, so far as necessary 
to illustrate the Sacred Text 

5. ARCHAEOLOGY- Manners and Customs of the Jews, and other Nations men- 

tioned in Scripture— their Sacred Institutions — their Militazy Afiaira their 

Political Arrangements — their Literary and Scientific Pursuits. 

6. PHYSICAL SCIENCE— Scripture Cosmogony and Astronomy— Zoology- 

Mineralogy— Botany— Meteorology. 

'* Among the contributors are to be recognised the names of many of the most 
distinguished Biblical Scholars, both British and Foreiep. It is not, therefoT«, 
too much to say, that this Cyclopa^a surpasses every Biblical Dictionary which 
has preceded it, and that it leaves nothing to be desired in such a work which 
can throw light on the Criticism, Int^retation, History, Greography, Archeology, 
and PhysicalScieuce of the Bible."— i^ome't Introduction to the Critical 8tud^ oftke 
Scriptures. 



Kitto^s Popular Cyclopcedia. A Popular Dictionary 

of the Bibl '" ^- ------ - ' 

Engravings 



of the Bible. By Johit Ritto, D.D. In One Volume Svo, Illustrated by 8S6 
on Wood. Price lOs. 6d. 



Kitto^a Palestine. The History of Palestine from 

the Patriarchal Age to the Present Time. By John Kitto, D.D. Profusely 
Illustrated, crown 8vo ; cloth plain 6s., cloth gilt edges 6s. 6d. 

** Beyond all dispute it is the best historical compendium of the Holy Lartd, 

f^om the days of Abraham to those of the late Paaha of Egypt, Mehemet All.** 

Observer, 

*' Not only a complete description of the Holy Land, but a condensed EUstory of 
the Jewish People."— JoAn Bull 

** No expense seems to have been spared in the getting up of this volume.*— 
Britannia, 
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Rbuoioub Works — Continued, 

Davidson^s Biblical Criticmn. A Treatise on 

Biblical Cridcism, exhibiting a Systematic View of that Science. Bv Samuel 
DAYiDfloiv, D.D., of the Imiyenity of Halle, and LL.D. One Yolame 8vo. 
Price 18s. 

^ The present work bears marks of the same industry and learning which have 
distinguished the author's other productions. — Bib. Sacra. 

** We have much pleasure in commending this volume to the notice of those 
for whose benefit it is intended."— TF»M«m. 

Wardlaw — Memoirs of the Life and Writings of 

Ralph Wardlaw, D.D. By W. L. Alrxakdbr, D.D. Second £ditiun, 
demy 8vo. Price 12s. 

Wabdlaw — Ralph Wardlaw' s Systematic Theology. 

A Complete System of Polemic Divinity. Edited by the Rev. J. R. Campbell, 
M.A. 3 vols, demy 8vo. Price 12s. each. 

Guthrie — The Oospel in Ezekid; illustrated 

in a Series of Discourses. By Thomas Guthrie, D.D., Author of *' Pleas for 
Ragged Schools.* Twentieth Thousand, crown 8vo. Price 7s. 6d. 

*' Dr. Guthrie stands among the foremost preachers of the present day. His 
sermons imite a strain of lofty thought and burning sentiment with a boundless 

Sower of illustration, and a gorgeous imagination. Sound in doctrine, and en- 
owed with a fiBrvent jealousy fbr the honour of God and the int«gri^ of His 
Word, he grapples boldly and suooessfhlly with the plausible awuments of modem 
infideuty, and vindicates with no common power the fkithfumess, wisdom, and 
immeasurable love of God in the great scheme of saving grace." — The Record. 

" Since Dr. Chalmers, no Scottish divine has produced sermons more eloquent 
and impressive than those contained in this volume. . . . Two or three extracts 
will show that this book is different from the ordinary pulpit st^le which has 
rendoed * a sermon' almost a synonym for any composition which is dull, formal, 
and unattractive." — LUenay Ckueite. 

** He has long been acknowledged as the most brilliant of preachers. Tlie 
present work will amply bear out his reputation in this respect. It is fhll of 
the noblest eloquence and richest poetry. It Is the outpouring of a glorious 
imagination, sanctified, which adorns^ but never overshadows, the truth. Indeed, 
for Mantifnl thought and glowing diction, we will oonfidentiy stake it against 
any production of the modem press."— Cb/iMicmicm Mercury. 

Bt the same Aothor, 

TJie Cityj its Sins and Sorrows. Being a Series 

of Sermons firom Luke xix. 41. Idth Thousand, crown 8vo. Price 3s. 

Christ and Christ Crucified. A Sermon on the 

occasion of the death of Willlam 1L Gunn, LL.D. Fourth Thousand, crown 
8vo. Price Is. 

Berridge's Christian World Unmarked. New 

Edition. Edited, and with Life of the Author, by Thomas Guthrie, D.D. 
12mo. Price 28. 6d. 

Wary in some of its Social, Political, and Religious 

Aspects. 12mo sewed. Price Is. 

BowDLER — The Religion q/'<A^^6ar<, as exemplified 

in the Life and Writings of Johw Bowdlrr, late of Lincoln's Inn, Barrister-at- 
Law. Edited by his brother, Charles Bowdlkr. Foolscap 8vo. Price 6s. 

D 
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SIR WALTEB SCOTT'S W0EK8. 



THE WAVERLEY NOVELS. 

Six Editions as JbUotos : 
I. 

Library Edition. Illustrated by upwards of Two 

Hundred £ngraying8 on Steel, after Drawinsa b^ Turner, Landseer, Wilkie. 
Stanfleld, Roberts, etc., indadinji; Portnuta of toe hist(»rical Peraonagea described 
in the Novels. Complete in 25 yolomea demy octavo, elegantly bound in extra 
cloth, price £13 : 2 . 6. 

U. 

Ahhotsford Edition. With One Hundred and 

Twenty Engravings on Steel, and nearly Two Thousand on Wood. In 12 vols, 
super royal 8vo, price £14 : 14s. 

III. 

Author's Favourite Edition. 48 portable foolscap 

8vo vols. (96 Engravings), price £7 : 4s. 

IV. 

Cabinet Edition. 25 vols, foolscap 8vo (26 Illus- 
trations), £3:13: 6. 

V. 

People^ s Edition. 5 large volumes royal 8vo, 

£2 : 28. 

VI. 

Separate Novels, People^ a Edition, in beautifully 

illuminated covers, price Is. 6d. each, as follows : — 



1. Waverley. 

2. Gut Mannerinq. 

3. Antiqqart. 

4. Rob Roy. 

6. Old Mortality. 

6. The Black Dwarf, and 

Legend of Montrose. 

7. Heart of Mid-Lothian. 

8. Bride of Lammermoor. 

9. Ivanhoe. 

10. Monastery. 

11. Abbot. 

12. Kenilwohth. 

13. Pirate. 



14. Fortunes of Nigel. 

15. PSYERIL OF the PeaK. 

16. Quentin Durward. 

17. St. Ronan's Well. 

18. Redoauntlet. 

19. Betrothed and Highland 

Widow. 

20. The Talisman. 

21. Woodstock. 

22. Fair Maid of Perth. 

23. Anne of Qeierstbin. 

24. Count Robert op Paris. 

25. Surgeon's Daughter and 

Castle Dangerous. 



Separate Novels may also be had from any of the other Editions. 
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SIR WALTER SCOTT'S 

MISCELLANEOUS PROSE WORKS. 



GONSISTIMO OP 



Tales of a Grandfathery (History of 

Scotland). 
Tales of a Qrandf other, (History of 

France). 
Life ofJciin Dryden. 
Memoirs of Jonathan Swift, 



Memoirs of Eminent Novelists j etc. 
PauTs Letters to his Kinsfolk. 
Essays on Chivalry^ Romance, and 

the Drama, etc. 
Provincial Antiquities of Scotland. 
Life of Napoleon Bonaparte, 



Miscellaneous CriticismSy etc. 



COMPLETE EDITIONS. 

I. In Twenty-eight volumes Foolscap 8vo, with Fifty-six Engravings 
from Turner. Price £4 : 48. ; Separate TolumeB, Ss. 

II. In Three volumes Royal 8vo. (People's Edition.) Bound in 
cloth, price £1 : Be. Separate Volumee, I. and II., 10s. each ; HI. (Talks 
OF A Oramdfather), price 6s. 



Illustrated Edition of the TALES OF A GRANDFATHER— 

(HISTORY OF SCOTLAND). With Six Eomvings after Turner, and upwards 
of Fifty on Wood. In Three volumes Foolscap §vo, doth, 128. ; extra, cloth, 
gilt edges, 15$. 

(HISTORY OF FRANCE.) With Two Engravings from Turner, and upwards 
of Fifty on Wood. One volume Foolscap Svo, cloth, 4s. ; extra, doth, gilt 
edges, *6s. 



School Edition of the HISTORY OF SCOTLAND, with Map. 

In Two volumes, Crown Svo, bound, lOs. 



LIFE OF NAPOLEON BONAPARTE. Five volumes Foolscap 

Svo, Maps, Portrait, and Nine Engravings after Turner. Cloth, price £1. 
Another Edition in larger type. Nine volumes Foolscap 8vo, Maps, 

Portraits, and Engravings. Cloth, price £1 : 7s. 



SELECTIONS FROM 

SIR WALTER SCOTT'S WORKS. 



Belgium and Waterloo. 
Fmance and Pabis. 
Tales of Chivalbt. 
Romantic Nabbatiyss. 



Chakactebs of Eminent Persons. 
The Highland Clans. 
Scottish Scenes and Chabaoters. 
Narrative and I>f.8criptivb Pieces. 



Price Eighteenpence, or Two Shillings, Cloth. 
BEAUTIES OF SIR WALTER SCOTT, being Selections from 

HIS WRiriNGs AND LiFK. One volume, Crown Octavo, with Two Engravings. 
Cloth, gilt, 58. ; extra doth, gilt sides and edges, 68. 

The same volume bound as a School Book. Price Ss. 6d. 

READINGS FOR THE YOUNG, from the Works of Sir 

Wai/pkr Scott. In Three volumes, with Thirty-six Illustrations on Wood, 
price 23. 6d. each ; or bound in One volume, doth, gilt edges, 7s. 
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SCOTT'S POETICAL WORKS. 

COHSISmiO OF 

Fim, The Metrical RomanoeB,— The Lay of the Last MnranucL; MARXioir; 
Thb Ladt of thb Lake ; Rokkbt ; The Lord of the Isles; The Visioh of Don 
Roderick ; The Bridal of Triermaih ; and Harold the DAUiiTLssa. 

Second, Dramaa, Songs, and Ballads. 

Third, The Minstrelsy of the Scottish Border. 



The following are the onlj Coptrioht Editioiis, with the AmrHOR'b Last Notbb and 

Im proyemrrts . — 

I. In One portable Foolscap volume, including all the Metrical 
Romances (except the Bridal of Triermahi and Harold), the Priodpal Songs 
and Ballads, ana seyeral Dlnstrations. Bonnd in doth, gilt edges, price 6s. ; 
or morocco antique^ 10s. 

11. In One Crown octavo volume (same contents as previous 
Edition), with nomeroos Engravings on Steel and Wood, after Turner, Gfl- 
bert, and Foster. Boond in doth, gQt edges, 7s. 6d. ; morocco antique, 14s. 

III. In Twelve volumes. Foolscap 8vo (24 Engravings), £1 : IGs. 
Tkii it the <m^ Edition tnhich contame the Mmttreky qfthe ScotUth Border. 

IV. In Six volumes. Foolscap 8vo (12 Engravings), £1 : 4s. 

v. In One volume. Royal 8vo (People^s Edition), 10s. 

VI. The Abbotsford Edition, printed on Tinted Paper, with 
npwards of Sixty lllastrations on Sted and Wood, after Tomer, Gilbert, and 
Foster. Elegantly boond in extra doth, gilt edges, price £1 : 11 : 6 ; morocco 
degant or antique, £2 : 2s. 

VII. Tourists' Edhions of The Lat of the Last Minstrsl, 

Marmion, Ladt of the Lake, Lord of the Isles, Rokxrt, and Bridal 
OF Triermain, Is. 3d. each; Is. 6d. doth; or 3s. 6d. morocco, gilt edges. 

VIII. New Illustrated Editions of The Ladt of the Lake, Marmion, 
Lay of the Last MnrsTREL, and Lord of the Isles, containing each from 
Seventy to One Hondred Illustrations on Wood, by Birket Foster and John 
Gilbert. Printed in the best style, on Tinted Paper, and elegantly bound 
in cloth, gilt edges, price 18s. each ; morocco, degant or antique^ £Iz6b,; 
enamelled tartan boards, £1 : 16s. 



LIFE OF SIR WALTER SCOTT, 

By J. G. LOCKHART, Esq. 

Three Editions as follows : — 

I. 

In Ten volumes Foolscap 8vo, uniform with the Author's Favourite 
Edition of the Novels. Twenty EngraTings on Steel, price £1 : 10s. 

II. 

In One Vol. royal 8vo, uniform with the Novels, People's EIdition. 

With Portrait, price 10s. 

The same, Large Paper, uniform with the Novels, Abbotsford 
Edition. With Eleven Engiayiiigs from Tomer, Portraits, &c, price 18s. 

HI. 

In One vol. Crown 8vo, with Twelve Engravinp from Turner and 
Others. Price 7s. 6d. ; extra, doth, gilt edges, 8s. 6d. 
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WORKS ON GARDENING AND BOTANY. 



I. 

Adamson. — The Cottage Garden. By Robert 

Adamson. 12mo, price 28. Second Edition. 

II. 

Neill. — NeiU^s Fruity Flower j and Kitchen 

Gardm. Fifth Edition, improved, with Additioni, price 5e. 

** In Horticaltnra] litentare, no book Iim acquired a higher repnUtfam than the late Dr. 
NeiU*8 condae and pomdar treatiae on Practical Gardaiing. It ia copioaaly iUnatnted ; 
and no gardener, be be amateur or profeaaionaL great or amall, whether he growa 
pinea or only potatoea, ahoold be withoat it."— iformv Port. 

lU. 

BuBGESS. — The Amateur Gardener^s Year-Bool; : 

A Goide for those who coltlvate their own GnrdenB in the Principles and Practice 
of Horticultnre. By the Rev. Hbnbt Burous, LL.D. and Ph. D^ &c kc 
Fcap. 8vo, price 6^ with Illnstiated Frontispiece and Title. 

** This ia, b^ond compare, the beat work of ita daia that haa oome onder onr notiee. It 
ia remj popular.**— CH(tc. 

«* Containa a neat deal (rf Tahuble infivmation in laying oat gardeni, and keeping a ioitable 
■neeeaaon of flowering planta and ahrabe."— i#fM». 

IV. 

Balfour. — Ovtlmea of Botany : Being an Intro- 
duction to the Study of the Structure, Functions, Classification, and Distribution 
of Plants. With a Glossary and Copious Index. By Johh H uttoh Balpoub, 
M.D., F.R.S.L. and E., F.L.&, Professor of Botany in the Univerrity of Edin- 
burgh. Fcap. 8vo, 78. 6d., illnstiated by 695 Wood Engravings. 

T. 

Balfour. — Class-BooTc of Botany : Being an In- 
troduction to the Study of the Vegetable Kingdom. By J. H. Balfoub, M.D., 
F.R.S.L. and E., Regius Keeper of the Hoyal Botanic Garden, Professor of Medi- 
cine and Botany in the Umversihr of Ekiinburgfa. In one large Volume 8to, 
with 1800 Ulustrations, price 81s. 6d. 

The same may also be had in Two Parts. 
Part L-STRUCTURAL AND MORPHOLOGICAL BOTANT, 8to, IDs. 6d. 

Part IL— COMPRISING THE ELEMENTS OF VEGETABLE PHYSIOLOGY, 
CLASSIFICATION, BOTANICAL GEOGRAPHY, AND FOSSIL 
BOTANY, WITH A GLOSSARY OF TERMS. Svo, 2l8. 

" Few, if any. warka on thia snl^ect, contain anch a maaa of careMly collected and co n dcnacd 

matter, and certamly none are more oopioaalyy or, on the whole, better illnstnited."^ 

Hooktr^s Journal of BoUmy, Jam, 186S. 
«^ The beat and moat intereating introduction to the Stndy of Botany, that haa erer come into 

our handa."— iVorM British JgrieuUwritt. 
* k good oaeftil Claaa-Book, illnstrated with munerona Woodcnta."— ^TantoMr'f ChroniO*. 
" One of the beat hooka to place in the handa of a atndent."— ^mimI* ef Nutmrol Hirtory, 
" One of the moat complete and elegant daaa-booka on Botany which haa been pabhahed. 

It containa dl that a atndent may reqoire, both in deeoription and iUnatrataoB."— 

Lancet. 
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ATLASES. 

I. 

Oeneral Atlas of the World. — Containing up- 
wards of Seventy Maps, engraved on Steel, in the first Style of the Art, by 
HuGHBS, Bartholombw, and others ; with Introdactory Chapters on the Creo- 
graphy and Statistics of the different Countries in the World, and an Index of all 
the Names occnrring in the several Maps, amonnting to 60,000, with their Lati- 
tude and Longitude, and the number of the Blap in which they will be found. 
New Edition, with numerous improvements and addition Strongly and elegantly 
half-bound in morocco, with gilt leaves, £2 : 16s. 

II. 

Atlas of North America^ with Maps of the various 

Provinces, States, and Countries of that Continent, and Plans of the City of New 
York, the Environs of Montreal, and Panama Railway. Constructed from the 
most recent authorities. By Johs Bartholomew, F.ILG.S. 

PRINCIPAL CONTENTS. 

No. I. North America. II. British, Russian, and Danish America— Polar Regions. 
III. Upper Canada. IV. Lower Canada, New Brunswick. V. to XVIII. 
Separate States and Territories of the United States. XIX. Mexico, Central 
America, and West Indies. XX. Steamer Routes and Oceanic Currents. With 
descriptive Letterpress, and an Index of 21,000 Names. Imperial Folio, 16s. 

III. 

Havrl-Atlas of Modern Geography. A Series of 

Thirty-Eight Maps. By William Hughbs, F.R.G.S. ; and Joim Bartholo- 
mew, F.RG.S. With a Complete Index of Names. Qnarto, half-bound, 21s. 

IV. 

School Atlas of Modem Geography. New Edition. 

A Series of Thirty-Seven Maps, for Instruction in Physical, Ancient, and Scrip- 
ture Geography. With Index. 4to or 8vo, Cloth, lOs. 6d. 

" Ib comprehensiyeness, accuracy, finished execation, judidoiu adaptation to educational 
purposes, and moderateness of price, this Atlas sttuads quite alone.'* — Jtheiutum. 

" This is, without exception, one of the best Atlases we erer saw. We commend this Atlas 
MbtongXy^—Enptisk Journal ofBdmeation. 

V. 

School Atlas for Beginners. New Edition. A 

Series of Twenty-Seven Maps of the Principal Countries in the World. Oblong 
12mo or 18mo, 2s. 6d. 



*' Deserves a wide circulation. The Maps by Mr. Bartholomew are admirably executed. 
Compared with other Atlases of the same size and price which we have seen, this has 
dedaedly the vArtaiXagt.**—Atk€iumm. 

VI. 

Atlas of Atistralia ; with all the Gold Regions, 

A Series of Maps from the latest and best authorities. Conimti:—!. General 
Map of Australasia, New Zealand, Poljmesia, and Surrounding Islands. II. 
Australia— Divided into Districts. IIL New South Wales, Victoria, and South 
Australia, showing the different Gold Deposits. IV. New South Wales— Divided 
into Counties, with all the GU>ld Deposits accurately laid down, and a plan of 
Sydney. Y. Victoria— Divided into Counties, with all the Gold Districts accu- 
rately laid down, and a plan of the Mount Alexander Grold Region. VI. New 
Zealand, Van Diemen*s Land, and the settled portion of Western Australia, 
comprehending Swan River and Australind. Quarto, cloth, 6s. 
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BLACK'S GUIDE BOOKS FOR ENGLAND, 
SCOTLAND, AND IRELAND. 

Illustrated by Maps, Charts, numerous Views of the Scenery, full particulars regarding 
Hotels, Inns, Rates of Charges, Distances, and every Information likely to prove 
Useful or Instructive. 

IN PORTABLE VOLUMES STRONGLY BOUND IN CLOTH. 

" IFe ka9e looked earefuUy thromgh ik» volmmet. They are mdmrmbljf *goi up ;* the dumptions 
an aecurate, and remarkabljf eUar attd comprekennpe. Wit have uldom examined book* better 'edited.' 
. . . . AUogetJiertthiseerieeofworktisof immense value to Tourists."— Axt J oVMSfkL. 

" They shotM find a comer in the portmanteau of every person about to undertake a journey of 
pleasure or business either in England and Wales, or Scotland.** — JoHS Buix. 



England^ Fourth Edition, Corrected throughout, 

and greatly Enlarged, containing 198 Routes, and Illustrated by Twenty-seven 
elaborately constructed Maps and Charts, besides Views of the Scenery ; an 
Alphabetical List of Places; Exhibitions, etc., in London, with the Mode of 
obtaining Admission ; all the Hotels and Inns, Rates of Charges, and a Ompre- 
hensive General Index. Price 10s. 6d. 

Scotland, Twelfth Edition, Greatly Improved, and 

Illustrated bv One hundred and tbirtjr-six Engravings, consisting of an Accurate 
Travelling Map, Engraved Maps and Charts of Roads, Railroads, and interesting 
Localities, Plans of the towns of Edinburgh, Glasgow, Perth, and Aberdeen, 
Views of the Scenery, after Montague Stanley, Cattermole, Leitch, Thomson, 
J. M. Richardson junior. Sir Thomas Dick louder, etc.; and containing full 
information regardmg the best Hotels, Rates of Charges, Coach and Steamer 
Routes, Distances, and other matters affecting the Convenience of the Tourist 
Price 8s. 6d. 

Highlands and Islands of Scotland, including 

ORKNEY and ZETLAND. Descriptive of their Sceneiy;, Statistics, Antiquities, 
and Natural History. Containing, also, Directions for visiting the Lowlands of 
Scotland, with Maps, Views, Tables of Distances, Notices of Inns, etc etc. Bv 
George and Peter Anderson of Inverness. Third Edition, carefully Revised, 
Enlarged, and Remodelled. Price lOs. 6d. 

Ireland, Second Edition, embracing Descriptions 

of all the Routes frequented by Tourists, with full Information regarding Hotels, 
Inns (and the charges made by each), Conveyances, Guides, and every Topo- 
graphical Information likely to prove useful. Illustrated by a Map of Ireland, 
Chart of the Lakes of Killarney on a large scale, and Plans of the principal towns. 
In a neat pocket volume, bound in doth limp. Price 6s. 

English Lakes, Seventh Edition, Enlarged and 

Improved. Including an Essay on the Geology of tiie District, by John Philips, 
M.A., F.R.S., F.G.S., Deputy Reader in Geology in the University of Oxfond ; 
and Memoranda for Botanists. With a minuteW accurate Map, by W. Hughes ; 
Charts of the Lakes, Twelve Outline Views of Mountain Groups bv Mr. Flintoft, 
and Views of the Scenery on Wood and Steel. Containing, also, an ample 
Itinerary of all the Routes, with the Distances accurately laid down, all the best 
Hotels and Inns, and a Complete Index. Price 58. 
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Blaok*8 GniDB Books — CofUinuod. 

Wales — ^North and South, and Monmouthshire. 

Sixth E^tion. GontainiDg a fbU dMcripUon of Eyenr Bemarkable Pkoe, with 
Thirty-fiTe Dliutntioiifl, iDcloding Blaps, Chiffti^ and Views of Scenery ; with 
all the Hotels and Inns, and a Copioas Itinenurj. Price 5b. 

Edinburgh^ with a Description of the Environs. 

New Edition. lUastrated with a Plan of the Citr, a Map of the Country Ten 
Miles round, and numerous Views of the Public Buildings and Scenery. Price 
2s. 6d., or without Dlustrations, Is. 6d. 

Glasgow and the West Coast. Including the Falls 

of the Cljde^ Bute, Arran, Stafb, lona, and the Land of Bums; with a Plan of 
Glssgow and other Charts, numerous Views of the Public Buildings and ii«i|^ 
bonmig Scenery. Flrioe 3b. 6d^ or without Illustrations, Is. 6d. 

Derbyshirej including Matlock Bath, Chatsworth, 

Buxton, Castleton, Dovedale, and every other place of interest. Second Edition. 
With a Map of the County and Plan of Chatsworth. Price Is. 6d. 

Hampshire and Dorsetshirej including descriptions 

of the Isle of Wight, Winchester, Southampton, Netley Abbey, Portsmouth, the 
New Forest, Weymouth, Dorchester, Poole, and every other place of interest 
With Map. Price Is. 6d. 

Devonshire and GomwaUj Exeter^ Plymouth and 

Dbvonport, Lauhckston, Truro, Lamds-Ehd avd thb Soillt Isi^hds. 
With Map. Price Is. 6d. 

Warwickshire^ with Map of the County and 

numerous Illustrations. Price Is. 6d. 

The Trosachs^ Loch Kairine^ Loch Lomond^ and 

Neighbouring Routes, including the Districts of Aberfoyle, Balquhidder, Menteith, 
and Bob Roys Country, etc etc. ; with Map and numerous Illustrations. Price 
ls.6d. 

Perthshire, including Descriptions of Perth and 

Environs — Dunkeld, Blair-Atholl, Kenmore, Loch Tay, Killin, Locheamhead, 
Callander and the Trosachs; with Map, Charts, and numerous lUustralions. 
Price Is. 6d. 

Argyleshirey containing a Description of Glasgow, 

Gareloch, Loch Long, Loch Goii^Bute and Arran, and all the principal plaoes of 
interest and resort on the West Coast of Scotland, the various Steamer and Coach 
Routes, etc. ; with Map. Price Is. 6d. 

Staffa^ lona, Glencoe, and Caledonian Canal, 

including a description of Oban and its Vicinity ; with Map of Mull, and a view 
of Fingal*8 Cave. Price is. 6d. 

Islavd of Skye, and West of Eoss-shire ; with a 

Map of Skye. Price Is. 6d. 

Aberdeen, Balmoral, and Braemar, including Ex- 
cursions among the Cairngorm Mountains ; with Map and Illustrationa. Price 
Is. 6d. 

Moffat and Vicinity, St. Mary^s Loch, the Grey 

BiARK*8 Tail, Loch Skbvb, etc., and Hints to Anglers in the Rivers, Streams^ 
and Lochs in the Neighbourhood ; with Map and Illustrations. Price Is. 6d. 
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MEDICAL AND SURGICAL WORKS. 



I. 

Addresses to MediccU Students : Delivered at the 

insUnoe of the Edinbnivh Medical MiesioiuuT Society, 186Md. By W. P. 
Ausos, M.D» Emeritoi FroflBSBor of the Practice of Phyfic in the UniTenity of 
Edinburgh; Gborob Wilboh, M.D^ ProfSBMor of Technolosy in the Uniyeraity 
of Edinburgh ; Andrkw Wood, M.D., President of the BoyaTCoUega of Snreeons 
of Edinborgh; Bkhjamiii Bim F.R.C.S.B.; and Jomi Gold«tbbaii, ILD. 
Fcap. 8vo. 8s. 6d. 

n. 

By Sir Gbobgb Baluhoall, 
Late Profeaaor of Military Surgery in the UnirerBity of Edinburgh 

Ovilines of Military Surgery. Fifth Edition, illus- 
trated. Syo. 16a. 

m. 

By JoHH Huonn Bknitbtt, M.D., F.R.S.E., 

Profaiaor of the Inatitntea of Medicine, and of Clinical Medidnc^ 
in tiie Unirendty of Edinborgh, 

An Introdvjction to Clinical Medicine. Six Lee- 
tores on the Method of Examining Patients, and the Means necessary for arriying 
at an Exact Diagnosis. Third Eiaition,with nomeroos illostrationa. 12mo. 5b. 

nr. 
By the same Aothor, 

Clinical Lectures on the Principles and Practice 

i^Medicim. Demy 8vo. Illostrated. 

T. 

By BoButT Chrisitboh, M.D.9 
Professor of Materia Medica in the University of Edinborgb, 

A Treatise on Poisons. In relation to Medical 

Jnrisprodence, Physiology, and the Practice of Physic. Foorth Edition, enlarged 
and improved. 8vo. 10a. 

VL 

By William Grxoobt, 
Professor of Chemistry in the University of Edinborgh, 

Elementary Treatise on Chemistry. Illustrated. 

Fcap. 8vo. 6s. 
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Medical and Surgical Works — Continued, 

VII. 

By Thomas Latcock, H.D., F.R.S.E., F.R.C.P., 

Professor of the Pracdoe of Medicine, and of Clinical Medicine, in the 
University of Edinburgh, &c &c.. 

Medical Observation and Research. 

VIII. 

By Jamks Miller, F.R.S.E., 
Professor of Surgery in the University of Edinburgh, &c. &c. 

The Principles of Surgery. Third Edition, illus- 
trated by 340 Wood Engravings. 16s. doth. 

IX. 

By the same Author, 

The Practice of Surgery. New Edition, illustrated 

by 227 Wood Engravings. 16s. cloth. 



By Alexander Macaulat, M.D., 

A Dictionary of MedicinCj designed for Popular 

Une. Containing an Account of Diseases and their Treatment, including those 
more frequent in Warm Climates, with directions for administering the various 
substances used as Medicines, the Regulation of Regimen and Diet, and the 
management of the Diseases of Women and Children. Thirteenth Edition. 
8vo. 12s. 

XL 

By Jambs Y. Simpson, M.D., F.R.S.E., 
Professor of Medicine and Midwifery in the University of Edinburgh, 



Obstetric Memoirs and Contributions^ including 

those on Anaesthesia. Edited by W. C. Priesi ~ ~ 

M.D. 2 vols. 8vo. Profusely lUustrated. 86s. 



those on Anaesthesia. Edited by W. C. Priestley, M.D., and H. B. Storer, 



Xll. 

By T. S. Traill, M.D., 
Professor of Medical Jurisprudence in the University of Edinburgh, 

Medical Jurisprudence^ being Outlines of a Course 

of Lectures. Third Edition. Fcap. 8vo. 6s. 

xni. 
By Charles Wilson, M.D., 

The Pathology of Drunhenness. A View of the 

Operation of Ardent Spirits in the Production of Disease, founded on Original 
Observation and Research. Fcap. 8vo. 8s. 
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EDUCATIONAL WORKS. 



Class-Booh of English Poetry. Comprising Ex- 
tracts from the most disdngnished Poets of the Conntry. By Daniel Scrym- 
OEOUR. Fifth Edidon. 12iiio, price 4s. 6d. Also to be had in Two Parts at 
2s. 6d. each. Part I.— Containing the Poets from Chaucer to Otway. Part II.— 
From Prior to Tennyson. 

Elementary Orammar of the GreeTc Language. 

By Dr. L. Schmitz, Rector of the High School of Edinburgh. 12mo, price 
3s. 6d. 

First Steps in the Physical and Classical Geo- 

graphy of the Ancient World. By Jamrs Pill^ns, Professor of Humanity in the 
University of Edinburgh. Third Edition. I2mo, price Is. 6d. 

Collection for Schools^ from the Works of Sir 

Walter Scott. Seventh Edition. Roan, price ds. 6d. 

^'An invaluable book, exciting in the young a desire to read.**— G/ia«ooir 
HeralcL 

Scotland. — By Sir Walter Scott, Bart. From 

the Earliest Period to the Close of the Rebellion, 1745^46. Twentieth Edition. 
2 vols., bound, price 10s. 

Scotland. — By P. F. Tytlbr, Esq. Enlarged and 

Continued to the Present Time, by the Rev. James Taylor, D.D., and adapted 
to the Purposes of Tuition by Alex. Reid, LL.D. Sixth Edition. 12mo, price 
38. 6d. 

France. — By Sir Walter Scott, Bart. New Edi- 
tion. Illustrated. Fcap. 8vo, price 48. 

Palestine. — Bv John Kitto, D.D. From the 

Patriarchal Age to the Present Time ; containing Introductory Chapters on the 
Geographv and Natural History of the Country, and on the dustoms and Insti- 
tutions of the Hebrews. Adapted to the purposes of Tuition, by Alex. Reid, 
LL.D. 12mo, price Ss. 6d. ; or with Map of Palestine, 4s. 

Modem History. — By A. F. Tytleb, late Professor 

of Universal History in the University of Edinburgh. Fourth Edition. 12mo, 
price 38. 

By the same Author, 

Ancient History. — Fourth Edition. l2mo, price 3s. 
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MISCELLANEOUS WORKS, 



Caibd. — The Poor Law Manual for Scotland. 

Bj AuBZAVDKB IfKBBL Caibd, Bsq. Sixth Editioa. Crown Sto, 78. 6d. 

CooKBUBN. — Memoriala of his Time. By Henby 

CooKBUBH, late one of the Senators of the College of Justice. With Portnit 
after Raebnm. Demy 8vo, lie. 

'' This poethomons volane requires no introdnction to the public at oar 
hands. Yuaable as a oontribution to the history of one part of the kingdom 
during a portion of the last and of the present oentuxy, sketched by a contempo- 
raneous nen of great acuteness, felicity, and humour, it has also taken its place 
as one ofthe pleasantest fireside volumes which has been published of late years.** 
^Edmbvrgk Remew, 

By the same Author, 

Life of Lord Jeffrey^ late one of the Senators of 

the College of Justice. Second Edition. 2 vols. 8vo, 25s. 

Cbeuzb. — A Treatise on the Theory and Practice 

o/Naioal ArckiUchtre, By AuGUsmiB F. B. C&euzb. 4to, 128. 

Denison. — Clocks and Lochs. From the Eighth 

Edition of the ** Encyclopedia firitannica." Second Edition, with a full account 
of the Great Clock at Westminster. By Edmund Beokbtt Dknison, ILA., Q.C. 
Illustrated. 12mo, Ss. 6d. 

<* We refer such of our readers as take an interest in the scienoe of \otk- 
picking, to Mr. Denison's very amusing volume. There they wQl find all the 
recent attempted improvements both in locks, docks, and watche^ ftdly described, 
and their merits ana defects criticised in a most workmanlike style." — Scotmum. 

** TJtrfvXfnm Me amount ofiatformatum ii eommumcatet on tkembfed of clocks 
and locks, and amusing from the personal details which the author gives ns.*— 
Practical Mechanic's JowmaL 

Edinburgh Essays. By Membebs of the TJniveb- 

smr. Contents :~I. Plato. By John Stuart Blackis, M.A., Professor of 
Greek in the University. II. Early English Life in the Drama. By John 
Skblton, Advocate. III. Homceopatht. By Wiluam T. Gairdrbr, M J>., 
etc IV. Infanti Perduti. By Andrew Wilson. V. Progress of 
Britain in the Mechanical Arts. By Jambs Sime, M.A. VI. SocymsR 
Ballads. By Alexander Smith, Seo-etary to the Universitv. VII. Sir 
Wiluam Hamilton. By Thomas Sfenoer Batnes, LL.B. YIli. Chemical 
Final Causes. Bv George Wilson, M.D., F.R.S.E., Begins Professor of 
Technology in the University. Demy 8vo, 7s. 6d. 

Falconeb. — The ShipwrecTc. By William Fal- 
coner, with Life by Robert CARRUTUBRfl^ and Numerous Exquisite Illnstra- 
trations by Birket Foster and Noel Humphreys. In small 4to^ eleganily bound 
in cloth, gilt, price 12s. 6d. ; morocco extra, 218. 
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FoBBES. — A Review of the Progress of Mathematical 

and Pkvnoai Seimce in more recent times, and particularly between the yean 1775 
and 1860 ; beinff one of the DiaeerUtions prefixed to the Ei^th Edition of the 
''Encyclopaodia Britannica." By Jambs D. Forbes, D.C.L., F.R.S., Professor 
of Natural Philosophy in the University of Edinburgh. 4to, 8s. 6d. 

By the same Author, 

Norway and its Glaxners. Followed by 

Journals of Excursions in the High Alps of Dauphhitf, Berne, and Savoy. By 
James D. Forbes, D.C.L^ F.R.S., Sec R.S., Edin. ; Corresponding Member of 
the Institute of France, and Professor of Natural Philosopy in the University of 
Edinburgh. With Two Maps, Ten Lithographic Views printed hi colours l^ 
Day and Son, and Twenty-two Wood Engravings. Royal 8vo, 21s. 

" This is one of those books which we need not blush to present to foreign 
philosophers and men of learning as a specimen of the literature of science In 
England.*'^ Exammtr. 

By the same Author, 

The Tour of Mont Blanc and of Monte Rosa. 

Being a Personal NarratiTe^ abridged from the Author's ** Travels in the Alps of 
Savoy,* Ac. lUustrated, 12mo, 6s. 

** An admirable edition, and the Map of the Mer de Glaoe most correct and 
valuable."— i4l^^ Smith, 

Fbaseb. — Turkey Ancient and Modem. Being an 

Historical Survey of the Ottoman Empire, from its establishment in Europe to 
the Present Day. By Robert W. Fraber, M.A. Crown 8vo, 7s. 6d. 

Gbaaoi. — Musical Composition: Its Theory and 

Practice With numerous Engravings and copious Musical Illustrations inter- 
spersed with the text. By G. F. Graham, Author of the article Music in the 
" Encyclopadia Britannica." 4to, 9s. 

Johnson. — Madeira, its Climate and Scenery: a 

Hand-Book for Invalid and other Visitors. By Robert Whttb. Second Edi- 
tion. Edited by James Yatb Johhson, of the Middle Temple. With Map« 
Crown 8vo, 78. od. 

Jukes. — The Stvdenfs Manual of Geology. By 

J. B. Jukes, M.A., F.R.S., Local Director of the (Geological Survey of Ireland, 
and Lecturer on Geology to the Museum of Irish Indust^. Crown Svo, 8s. 6d. 

Macaulay. — A New Edition (the 14th) of Macau- 

Utjfi Medical Dietionarg, designed for Popular Use; oontaininean Account of 
Diseases and their Treatment including tliose most fret^uent in warm Climates. 
Greatly enlarged and improved, and in most part re-wntten, by Robert Wei^ 
BANK Maoauult, M.D., H.E.I.C.S. Demy 8vo, 10s. 6d. 

M'CuLLocH. — A Treatise on Metallic and Paper 

Money and Banh, written for the Encyclopadia Britannica. By J. R. M<Culu>ch, 
£sq.,4to,lM. 

" By modem students it will be found most concise and valuable, since it 
brings the entire subject to its latest stage, and is characterised bv all the vigour 
and clearness of expression peculiar to the author of the Commercial Dictionary.** 
-^TkeTmes. 

By the same Author. 

Treatises on Subjects Connected unth Eco- 

nomkal Poli<y; with Biographical Sketches of Quesnay, Smith, and Bicards. 
Svoy lis. 

NiooL. — Elements of Mineralogy ; eontaininff a 

General Introduction to the Science, with descriptions of the Spedea. By James 
KicoL, F.G.S., Professor of Natural History in Marischal College and University 
of Aberdeen. 12mo^ 5s. 
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Poole. — ITie Gefiiesis of the Earth and of Man : 

A Critical Examination of Passages in the Hebrew and Greek Scriptores ; chieflv 
with a Vie^ to the Solution of the Qnestion— Whether the Varieties of the 
Human Species be of more than One Origin. Edited by Rbginajld Stuart 
Poole, M.R.S.L., kc Crown 8yo, b^ 

Ramsat. — Tlie Gentle Shepherd. By Allan 

Ramsat. New Edition, with nomeroos lUostrations after David Allan. 
18mo, 28. 6d. 

Russell. — The Steam-Engine. By John Scott 

RussBLL, MJL., F.R.S.E. Illastrated. Post 8vo, 58. 

By the same Author, 

Steam and Steam Navigation. A Treatise 

on Nature, Properties, and Applications of Steam and on Steam Navigation. 
Illustrated. Post Svo, 9s. 

Russell. — North America; its Agriculture and 

Climate : containing observations on the Agriculture and Climate of Canada, the 
United States, and the Island of Cuba. By Bobbrt Rusakli^ Kilwhiss. With 
Coloured Map and Plans. Demy 8vo, 14s. 

ScRYMGEOUR. — The Poetry and Poets of Britain. 

From Chaucer to Tennyson, with Biographical Sketches, and a rapid View of the 
Characteristic Attributes of each. Preceded by an Introductory Essay on the 
Origin and Progress of English Poetical Literature. By Daniel Scbymgroir. 
Post Svo, 68. cloth ; Gs. 6d. doth, gilt edges. 

Smth. — The Wealth of Nations. An Inquiry into 

the Nature and Causes of the Wealth of Nations. By Adam Smith, LL.D. 
Edited, and with Life of the Author, by J. R. M'Culloch, Esq. Fourth Edition, 
corrected throughout, and greatly enlarged. 8vo, 16s. 



Spalding. — An Introduction to Logical Science. 

Y William 
fmo, 4s. 6d. 



By William Spalding, A.M., Professor of Logic in the Universitv of St. Andrews. 
12n 



** Professor Spalding publishes in a separate form his elaborate and first-rate 
article on I^gic from the Encyclopedia Britannica. We highly recommend this 
treatise to the more advanced student.** — Wutminster Review. 

Stewart. — The Practical Angler ; or the Art of 

Trout Fishing, more particularly applied to Clear Water. By W. C. Stkwabt. 
Third Edition. 12mo, ds.6d. 

** Without hesitation we pronounce this little treatise the best we have ever 

read on angling for trout with the artificial fly, worm, minnow, and other bait.** 

BelCi -Life m London, 

Young. — The Angler and Tourists Guide to the 

Rivers, Lakes, and Remarkable Places in the Northern Counties of Scotland. To 
which is added instructions to young Anglers. By Axdrkw Youivo, Invershin, 
Sntherlandshire. 18mo, 2s. 
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I. 
NEW MAP OF EUROPE. 

Size 3 by A feet 4 inches. Scale^ 80 miles to the inch. 

Engraved from the most recent authorities, and coloured with 
the greatest precision and accuracy. Accompanied bj a Map of 
the Telegraphic Lines and Fortresses of Europe, &c. &c. Price 
16s. in sheets, or 18s. Mounted on Linen, in a handsome Portable 
Case, and 253. on Mahogany Rollers Yamished. 

*' Admirably executed, and along with it a valnable compendium of the gco« 
graph V of Europe in letterpress." — John Bull. 

II. 

LARGE MAP OF AUSTRALIA, TASMANIA, 

AND NEW ZEALAND. 

Size 48i by 39^ inches. 

Taken from the British and French Government Surveys 
and other sources of recent and authentic information. Con- 
taining also, on an enlarged scale, the Colony of Victoria, Port 
Jackson, and Botany Bay, with the Environs of Sydney ; Mount 
Alexander Gold Region ; Tasmania or Van Diemen's Land, with 
the Electoral and Police Divisions ; Port Philip, with Melbourne ; 
Map of Norfolk Island, and a Sketch Map, showing the principal 
Commercial Routes to Australia, &c. &c. Price 21s. in sheets, 
and bound in Cloth, 8vo or 4to, or on rollers varnished, 
Sis. 6d. 
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